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ABSTB&CT 

The curriculuB outline is designed to aid the 
instructor in developing a aore cooplete course of study, for 
interoediate and secondary school students , to give the student an 
understanding of sose of the toolst aaterials, processes, products, 
occupational opportunities, requiresents, and working conditions 
associated with the aetal and aetal working industry. The guide is 
introduced by a discussion of objectives fundaaental to a sound 
prograa of industrial arts education, followed by an outline and 
objectives for the content area of the course. The content is 
presented with reference to foor levels of instruction* The guide is 
divided into nine parts, each containing an outline, course content 
divided into units of instruction, suggested instructional levels, 
student and teaching activities, and lists of resource aaterials. The 
nine parts are: activities coaaon to aetalwork, art aetalwork, bench 
aetalwork, aetalwork forging practices, aetalwork foundry practices, 
heat treataent of aetals, aachinlng aetals, and sheet aetal 
practices. There are three appendixes. Appendix 1 lists free and 
inexpensive learning aaterials, aagazines and newspapers, 
professional publications, and audiovisual sources. Appendix 2 
provides a publishers' address list. Appendix 3 gives a aetal 
eguipaent list, tool list, and textbook and reference book 
bibliography. (HB) 
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FOREWORD 



This curriculum guide was formulated by a committee under the auspices 
iif the Missouri Council for Industrial Arts Education. In preparing and 
puhltshittg the curriculum guide, the appointed committee, cmiperating 
with Hupervimry personnel of the Sute Department of Education* wortced 
toward the goat of initiating and improving metals instrucUon in Misscmri. 

The guide is designed to aid teachers in establishing course dbjectives 
and course content, as well as planning teaching methods and evaluation 
procedure. It is intended that the individuab and groups that review and 
use this publication will find the suggested content, activities and teaching 
aids presented in a manner that will enable the u^r to adopt or adapt Uiem 
in a meaningful manner. 

The background experiences of the members of the metals committee 
included a variety of teaching experiences and educational qualifications so 
necessary in formulating a functional publication of this type. The donation 
of time and effort by committee members indicates the importance they 
place on metals instruction in industrial arts and in the overall education 
program . Special recognition also goes to the state and national professional 
industrial education organisations whose materials were reviewed. 
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INTRODUCTION 



Wt' arc \\\infi in an agc' of metals. Kver since man first began to use metat 
for his ifHiin and utenniis his need for these products have continued to 
imrtNiso until today, his society relies heavily on products made either 
partly or completely of metals. Even these products are developed, 
proc(>ssed and distributed by other pniducts made partly or completely of 
mvials. 

This continuous demand for products made of metal ingenders a 
continual need for engineers* technicians* skilled workers, sales and service 
people, and teachers knowledgeable in the use and manufacturing of 

metals. 

This curriculum guide is planned to aid the instructor in developing a 
more compI(>te course of study in order to give the student* an 
uncierstanding of some of the tools, materials, processes, products. 
(H'cupationai opportunities, requirement and working conditions that are 
assi>ciated with the metal and metal working industry for intermediate and 
secondary school students in the state of Missouri. Each teacher using this 
guide should make adoptations to meet his teaching conditions and 
classntom facilities. 

Consequently, the main purposes of the school then are to provide the 
knowledge and learning experiences that will prepare the student for his 
place in modern society. This learning involves stimulating the student*s 
interest, his creative ability, his productivity, and his development of safe 
work habits. Since there is an almost universal u.^e of products made of 
some kind vif metal, the school must include for our boys and girls adequate 
instruction in this field. 




K)INT OF VIEW AND OBJECTIVES 



A principal purptmi* «>f American education is to assist each individual in his development as a 
productive member of stKMety. The achievement of this purpose enables him to provide for his basic 
needs, to produce more than hi* connumes, and to contribute more than be receives. It also involves 
the development of ideals and ^oals, the acceptance of social responsibility* and the acquisition of 
desirable character traits. 

Behavoriai changes within the individual are effected through experiences and ike interpretation 
of these experiences. The experiences provided by the school permit one to acquire the skills and 
knowledges which allow the individual to develop to his maximum potential with proHt to himself and 
society. The learner's interpretation of these educational experiences provide for the further 
development of desirable character traits which lead to the wise application of the acquired skills and 
knowledges. 

Industrial arts contributes to the purpose of American education by aiding individuals as they gain 
an understanding of their industrial-technological environment. In order that each individual may 
understand and learn to exercise some control over this environment, experiences in Industrial arts 
must be an integral part of the overall educational program for all students, both boys and girls, and 
should be available at all grade levels. The importance of this experience is recognized in Missouri 
where credit in the practical arts, which includes industrial arts, is a secondary school graduation 
requirement. 

Industrial arts education provides an opportunity for individuals to participate in direct experiences 
involving industrial skills and processes which foster an awareness of industry in American culture. 
These experiences are concrete, meaningful, and educational as they aid the individual in 
<jnderstandtng abstract ideas. These experiences provide opportunity for an individual to apply 
mathematics, science, art, language arts, and other school subjects in purposeful situations. 

Through the application of grouping and special instructional techniques, industrial arts in the 
secondary school can be organized to meet the needs of students of varying abilities. Individuals 
expecting to enter professional occupations as well as future industrial workers should benefit from 
industrial arts experiences. The need for industrial arts instruction has little relationship to the 
economic status of the student. Every person must be aware of and familiar with the concepts taught 
in industrial arts education if he is to live effectively in our industrial society. 

Industrial arts education aids in the discovery and development of personal interests, aptitudes, 
creative thinking and technical abilities. Responsible and resourceful actions and judgements are 
matured through problem solving and self-expression in an environment related to industry. The 
future scientist or engineer may learn to solve technical problems, and the future technician or 
craftsman may devlop skills and related understandings in industrial arts courses. 

Realistic objectives, clearly stated, are essential to a sound program of industrial arts education. 
The following statements of purpose are fundamental to quality industrial arts education as It 
provides opportunities for students to: 

Develop aft ln<»lght and itiulerMandtftK of toaK, mactaifte«« n^erialttt aad process as t^y relate to the j^odttdlm and 
«icr%ktn|4 a^H%i% of {nduMrv. 

The field of industrial art.s education is concerned with the study of materials and processes of 
industry and the creative use of design. Students of industrial arts education have an opportunity to 
gain a better understanding of mass prrjduction, automation, and other industrial methods if they 
actively participate in meaningful i xperiences dealing with the manufacturing of consumer goods, 
utiii;cation and generation of energy as well as the servicing, testing, and repairing of industrial 
products. 
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I^ra%ef ai^ fb%€^bp abUU^, a^h^M« aad tetere^tfi r«toed to the ledmfed pwsi^ii asd f^pfiHed ^rtoceft. 

Opportunities for students to have experiences which assist in the discovery of abilities and to 
develop their potentialities to the fullest is essential to the basic education of all youth. Allowance for 
diffi»renceH of abilities* interests, and needs should be incorporated into the curriculum offerings so 
the student can better assess his abilities and interests for making an occupational choice, 
understanding his environment, and preparing himself to meet the changing demands of a 
technological society. ^ 



Detrlop bmh sktth In tlie safe asd pro^r aw of Inditstiial tn^erlah, tooh^ macMm, ai^ prncesscs. 

Students are provided with experiences which help them develop basic skills relevant to industrial 
production: and servicing through these experiences, students gain a basis for making occupational 
choiceH. In addition, the skills provide a basis for a specialized occupational preparation « Many 
workers of the future will be required to train and retrain for different occupations during their 
lifetime. Fundamental skills and knowledge in diversified areas is most essential if this retraining is 
to be accomplished in an efficient manner. 

D^etop probbot-wl^hig mid cffeM{%e aliillt{e« rdMlcg to the tooH^ machiiies, mm«rii^, p^«esses« and ptmltictw «f 

The industrial arts education program provides opportunities for solvinff various types of technical 
problems through experimentation and research as well as project planning and construction. The 
industrial arts laboratory setting provides an environment which makes possible a concrete, 
understandable approach to teaching problem-solving and critical thinking. Problem-solving in 
industrial arts education involves creative thinking and provides experiences which allow students to 
fmd solutions to problems and to evaluate the effectiveness of these solutions. 



♦Taken from the Handbook for Industrial Artn Education, Missouri State Department of Education, 
I960. 



Legislative Can»ideration 

The definition of vocational education in Federal legislation was supplemented to include industrial 
arts education in 1973. The Federal Register. Vol. 38 No. 244.Wednesday, Nov. 21, 1973. carries the 
rules and regulations for this legislation. More specifically these rules and regulations indicate that 
industrial arts educational programs shall be designed to: 

Assist individuals in making of informed and meaningful (H:cupational choices. 

<ii) Prepare individuals for enrollment in advanced or highly skilled vocational and technical 
educational programs/' 

Both of these objefitives nre included in the previously stated objectives quoted from the Handbook 
for Industrial Arts Education, 
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LEVELS OF METALWORKING 
LEVEL I - EXPLORING 



ThiH i» recommended basic or beginning leveLfor industrial arts activities in most schools and 
usually encompasses grades six, seven* eight and nine. At this level, metahvorfcittg experiences are a 
part of haste exploratory industrial arts offerings and normally should not be taught as a separate 
content. These experiences should be approached from the standpoint of their usefulness as 
information of an irdustrial area involved in the total experiences of this level. Hence« little formal 
metalworktng would be done aside from that which may be needed in the understanding and 
development of exi)loratory activities of the course. 

Ah a result of activities involved in Level I metalworkingt each student should be able to: 

1 . Secure broad basic experiences in the fundamentals of metalworfcing tools and machines and 
processes used in the metalworking industries. 

2. Obtain a knowledge of what occupational opportunities are available in the metalworking 
industry. 

3. Gain exploratory experiences in metalworking processes in order to build a fund of knowledge 
on which an intelligent occupational choice may be made. 

4. Gain knowledge of types of work a metalwortser may do, and identify industries in which thei^ 
activites may he employed. 

6. Read« interpret, and make simple sketches that are descriptive of objects to be made in a 
school shop. 

6. Select wisely, care for, and use properly the various products made of metal* 
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BASIC METALWORKING TECHNOLOGY 

LEVEL II 



Following the Level I experience and usually beginning around grade nine or ten, the Level 11 
metalworking experiences are built u^n the exploratory and basic experiences provided at Level !. 
The term "General Metalworking" is often used to describe this level, thus indicating a broad and 
twsic aproach to the field. 

Level II industrial art? couraes are generally considered to be elective courses. Although usually 
offered as a single coui^e. metalworkhig at this level should serve the varied needs, interests, and 
abiiitien of students who wish to enroll. 

Major emphasis at this level should be placed on the basic principles, skills, and terminology of 
metalworking. Opportunities for exploratory experiences in many of the specialty areas or Holds of 
metalworking should be provided. 

As a result of experiences at this level, students should be able to: 

1. Demonstrate work habits and attitudes that will enable students to live as productive, 
cooperative, and intelligent citizens. 

2. Assess one's personal assets and liabilities as related to those required in many metalworicing 
occupations. 

3. Identify and describe the career opportunities by special families of occupations relating to 
Different metalworking industries; including pre-service and in-service preparation 
opportunities, entry and advancement opportunities and requirements, working conditions, 
and life style of persons employed in these industries. 

4. Use basic tools, preedures. and materials of several metalworking industries to gain an 
understanding of the families of (Mxupations of the several metalworking industries. 

5. Demonstrate consumer knowledge and appreciation of the materials, products, tools, 
workmanship and design of the products of the modem metal industry. 
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ADVANCED MCTALWORKING TECHNOLOGY 

LEVEL III 
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Level III metalworkinK courses are advanced o^erings which are built upon and should be 
pr€H!eded by the Level II metalworking experiences. In addition to serving as an extension or 
continuation of competencies develc^ied at Level II, courses at this level should provide in-depth 
Gxperk>nces in a rather specialised phase or area of metalwork such as machining metals, materials 
testing, foundry* welding, bench metalwork, and sheet and art meUkt-woi^. Since the primary 
purpose of this level is to meet the more unique interests and needs of the individual, it may 1^ 
necensary ffir some schools which have limited enrollment at this level to provide for a selection of 
specialized metalwork experiences in a single cmirse. 

As a result of experiences in metalwoii^ing at this level, ^udents should: 

t . Be able to demonstrate proHciency in the use of metalwork equipment used in a specialized 
metalworking field to the extent which represent solutions to problems that are accurate and 
complete, encountered in that area. 



2, 



Apply the concepts of skill, accuracy, and systematic planning related to the metelworking 
problems. 



3. Improve or increase his knowledge of the technical content associated with the specialized 
areas of metalwork. 

4. Become aware of the n€>ed for continued improvement and development of the individual for 
advancement. 

5. Improve problem solving and creative abilities. 

6. Increase his knowledge of the occupational information related to the several metalworking 
areas. 

7. Continue to evaluate his personal characteristics and aspirations as they relate to probable 
success in metalworking occupations. 

ft. Continue to develop consumer knowledge and appreciation of the products of the metals 
industry in their wise selection, care, and use. 
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SPECIALIZED MCTALWORKING TECHNOLOGY 

LEVEL IV 
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Sinct* thv role of industrial arts at this levd is to meet the specialized needs of youth, a specific 
standardized metalworkinK program cannot be prescribed that would be equally relevant and 
appropriate in all senior high schmils. In general, emphasin should be placed on the development of 
additif>nal specific metalworking skills and techniques where necessary and upon the technical 
knowledge assm*iated with the respective areas 

Resi^arch and development activities or the development of creative and problem solving abilities 
should receive major attention at this level. Familiarization with occupational requirements, 
procedures, practices, standards, etc, would be of much significance to students whose occupational 
interests are related to metalworking. 

In addition to occupationally oriented metalworking courses, offerings at this level may also serve 
as extended study for students with special interests and be dir^ted to the neeiin of gnnips 
reprt^sent^ng cross disciplines within the school. Students interested in welding, foundry, machining 
of metals^ sheet or art metal-work n*ay find interest in a course related to specialized metalworking 
technology. Potential engineers or mechanical designers may wish to study specialized topics related 
to the testing of different materials and observing strength factors. Potential architects may proflt 
from activites related to characteristics of various metals. Construction enthusiasts may wish to work 
with archit(H.*tural models and structural design techniques using metal for strength. Student 
behavioral objectives at this level will vary with the type of courses offered. 



ACnVITIES COMMON TO ALL METALWORK 



This curriculum guid^ and the mat<?rtai relating to metalwork and the metal Industries is intended 
for use as a ^uide by teachers and administrators preparing Industrial Arts Curriculums on the junior 
high and senior high schu^il levels. In many cases this will be the student's tirst formal opportunity 
for exfH'riences in this area. It is important, therefore* that these exf^nences be such that his interest 
is awakened and his curiosity aroused, and that he be given an opportunity for exploratory 
manipulative experiences with as many tools, materials, and pnxresses as his maturity and ability 
may warrant. 

While some degret* of uniformity in Industrial Arts programs is desirable, it is recognised that this 
may not always be possible. This guide is therefore prepared with a certain amount of flexibility in 
mind. Instructors may achieve this flexibility by varying the emphasis placed on certain units of 
instruction and by varying the degree and kinds of student experiences In these units. Instructors 
desiring greater emphasis in one area of metalwork than another will ftnd sufficient material in this 
guide Xo meet their needs. 

While sequence of instruction units and course content is often a matter of individual preference, it 
is feit that thii« guide is so arranged as to enable the instructor to direct the student activities in a 
meaningful and logical manner. The experiences are arranged to show the suggested levels each can 
introduce to allow for progression from the more elementary to the advanced activities, with each 
element of learning laying foundation of knowledge for each succeeding element of learning. 



SPECIFIC OBJECTIVES 

FOR EXPLORING METALWORK AND THE 
METALS INDUSTRY 



To gain some basic experiences with the fundamentals of metalworking trols and machines and 
metal working processes commonly used in the metals industry. 

To gain s<tme insight into the metalworking indu<ttries and some of their contributions to our 
civili?:ation and importance to our society. 

To acquire the ability to interpret drawings and i^rform the necessary operations to complete a 
metalworking job assigned. 

To provide an opportunity for discovery and exploration of personal interests and aptitudes in those 
activities relating to the metalworking industries. 

To gain knowledge about the many occupational opportunities to be formed in the metals 
industries. 

To develop the ability to recognise gocni design and craftsmanship as it relates to sound consumer 
knowledge in the selection, care, and use of metal use of metal tools and products of metals. 
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PART I 

ACTIVITIES COMMON TO ALL METALWORK 



AN OUTLINE 



I. GENERAL INFORMATION 
A« Planning 

1. Working Drawings 

2. Biil of Materials 
;1. Plan of Procedure 

B. Industry vs Education 

C. Career Opportunities in Metal Industries 
I>. Safety 

11. COMMONLY USED METALS 

A. Ferrous Metals 

1. Cast Iron 

2. Wrought Iron 

3. Steel 

a. Low Carbon 

b. High Carbon 

c. Alloy Steel 

B. Production Furnaces 

1. Blast 

2. Open Hearth 

3. Electric 

4. Bessemer Converter 

5. Basic Oxygen Process 

C. Steel Identification 

1. AISI-SAE Numbers 

ERiC ^'^ 



2. Sjiark Tvs{ 
Color Code 
t« AvailubU* 8hu|H»s 
Non-Ft'rrous Metab 

1. Atumtnum and Aluminum Alloyn 

2. Hast* MtaalK-Copppr-Tin-Nickel-Lfead-Zinc 
AHoys"Bra.sH-Bronze-Pt-wtt»r-tiar AUoy-NickeUSUver, etc. 

4, Prtfious Metats--Gold-Silver« Platinum 
5 Available Shapes 

K, Spare Age Metals 

1 . Titantium 

2. Beryllium 

3. Cofumbium 

4. Tantalum 

T'* Tungston Alloys 
ABRASIVES 

A. Kind^) of Abra.stves 
\. Natural 

2. Synthetic 

B. Cirain Size 

1. Wire Mesh 
Silk Screen 

V. Coated Abrasives 
\. Bond 

2. Backing- Paper-Cloth-Fsber 

3. Shapes-Sheets, Belts. Disc, Spiral Bands, Cone. Strip Felt Drum/ Flat Wheel 
I). (irindinK Wheels 



KASTKNKKS 

A. ThrvadtKl 

!. Kiiuiis uf HdUs 
2. NuU 

Washers 

B. Non-threaded Fasteners 

1 . Dowel Pins 

2. C'(»lter Pins 

:i. Retainer Kings 

4. Rivets 

5. Keys 

C. Adhesives 

1 . Kinds 

2. Care 
METAL FINISHES 

A. Reasons for Finish 

1 . Protection 

2. Appearance 
Identification 

R. Surface Preparation ' 

1. Chemical Cleaning 

2, Physical Cleaning 
C. Mechanical Ftnighing 

1. Buffing 

2. Wire Brushing 

3. Sand Blasting 

4. Kp<ii Finishing 



K llol Dipping 

'J. Ann<Hit7.inK 

3. EhMHroplatitiK 

4. Mi»tal Spraying 

Oi^anic Finishes 

1 . Coatings 

2. Primers 
a. Thinners 
Application 

1. F}ow Coating 

2. Spray 
Drying 

K Air 
2. Heat 
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A. TEXT AND REFERENCE B(X)K FOR ACTTVmES 
COMMON TO METALWORK 



o 

ERIC 



Fi^irer, John h.Qeneral Metals. McGraw-Hill BcmA Company, New York, 1^7* 

Giachino, J.W. and N.L« Schc^nhals. General Metals for Technology. Bruce Publishing Company, 
Miivfraukee, Wimronsin, 1^4. 

Johnson, Harold V. Technical Metals. Chas. A« Bennett Company, Inc. Peoria, Illinois, 

Ludwig, D.A. and W.J. McCarthy. Metalwork Technology and Practice. McKnight and McKnight 
Publishing Company, Blomnington, Illinois, 1^9. 

Machinery's Handbook^ Industrial Press Incoiporated, New York, 1909, 18th edition, HolbrcMik L. 
Horton, editor. 

Making, Shaping and Treating of Steel, United State Steel Publisher, 1964, 8th editk)n, Harokl E. 
McGannon, editor. 

Metals Handbook, American Society for Metals, 1^1, Vol. 1, 8th edition. 

Walker, John R. Machining Fundamentals. G<Kidhart Wilcox Company, Inc., publishers, 
Homewood, Illinois, 1^9. 
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B. FILMS FOR ACnVlTIES CX)MMON TO METALWORK 



1. Ailvcnturcs in Ahrasn vs - 25 min. - Norton Co. 

2. A Pnidui t of the ImaginatUm - 26 min. - Dept. of !nt4^rior 

3. Better Off -Hand Polishing with Coated Abrasive Beits - Behr Manning 

4. The Blast Furnace for Procuting Pig Iron - 7 min. - U.S. Sieel Corp. 
Cast In}n 'Biography of a Metal - 27 min. - Dept. of Interior 

fi. Chemistry of Aluminum - 16 min. - Reynolds Aiummum Co. 

7, ( hi*tru<iry of Iron and Steel • 14 min. - U.S. Steel Corp. 

8, Ihmt Push Your Luck - 20 min. - Tend All 

9, Drama of Metal Forming - 28 min. - Shell Oil Co. 

10. The Electric Arc Furnace - 7 min. - U.S. Steel Corp. 

11. Hot Boiling of Steel Sheets - 7 min. - U.S. Steel Corp. 

12. Manufacture of Modern Coated Abrasives - Behr Manning Co 
1:K Metallurgy Pius - 12 min. - Modern Talking Picture Service 
li. A/i/i// Shop Safety - 18 min. - McOraw Hill 

ir>. Modern Steel Making - 23 min. - U.S. Steel Corp. 

IH. The (Ppen Hearth Furnace - 7 min. - U.S. Steel Corp. 

IT Parts From Wire - National Machinery Co. 

18. Research in Steels - 26 min. - U.S. Steel Corp. 

1«. School Shop Safety - II min. - BFA 

Hit Su*t I and America - 2H min. - American Iron and Steel Institute 

2^ Sin'l Making Today - 29 min. - Dept. of Interior 

22. The \Vushingtt)n Steel Story - Washington Steel 
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C. RLMSTRIPS WITH SOUND FOR ACnvmES 
CONfMON TO METALWORK 

1. America Grvus with Iron and Steei • AISI 

2. An Introduction to the Metal Shop ♦ RMl 

3. Safety in the Metal Shop 'RMl 

DISTRIBUTOR ADDRESS: 
RMI Film Productions, 4916 Main Street Kansas City, Missouri 64112 

D. PAMPHLETS FOR ACTIVmES COMMON TO METALWORK 

1. Aluminum Standards and Data - Aluminum Association 

2. Career Opportunities for High School Graduates - Jones and La ugh Ian 

3. Fasteners. What They are and How They are Used ■ Caterpillar 

4. Mechanical Properties and Test - A to Z - Tinius Olsen 

5. The Picture Story of Steel - AISI 
fi. Safety First in Steel - AISI 

DISTRIBUTORS ADDRESSES: 
Atum'num Association. Publications Dept., 750 Third Avenue. New York. New York, 10017 
AISI - AmtTican Iron and Steel Institute. 150 East Fourty Second Street. New York, New York. 10007 
Caterpillar Tractor Co.. 100 N. E. Adams St., Peoria, IlUnois. 61612 
Jones and Laughlan Steel Co., 3 Gateway Center. Pittsburgh. Pa.. 15230 
Tinius - Oisen Testing Machine Co.. Easton Road. Willow Grove, Pa., 19090 

E. CHARTS FOR ACTIVITIES COMMON TO METALWORK 

1. Catalog, poster Directory - National Safety Council 

2. Safety Charts ♦ «xll - Clausing 

DISTRIBl'TOKS ADDRESSES: 
Clausing. 201*.) \. Hitther. Kalamazoo. Michigan. 49001 
National Saft-ty Council. 425 N. Michigan Ave.. Chicago. Illinois, 60611 




1-14 



PART H 
ART METAL 



1. GENERAL INFORMATION 
A* Safety 

B. Principles and Elements of Des^ 

C. Kinds of Metals 

1. Aluminum 

2. Brass 

3. Copper 

4. Pewter 



D. 


Materia! Cost 


E. 


Planning 




I. Development and Layout 




2. Layout Tool 




3 Template-Pattern 


F. 


Cutting and Filing 


G. 


Hammers 


H. 


Stakes-Stake Plate 


I. 


Annealing 




I. Work Hardened 




2. Quick Cooling 




3. Slow Cooling 


J. 


Plckeiing 




1. Acid- Water Solution 
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IL HAND KOKMtNii 

A. Holding and Forming Jigs 
Mela! Tooling 

1. Work Over Hard Surface 

2. Work Dver Soft Surface 
:\. Metal Foil 

a. Aluminum - Copper 

C. Beating Down 

1. Formed Wood Block 

2. Forming Hummer 

3. Forming Block 

4. Wooden Mallets 

D. Low and High Raising 

1. Wood End Grain 

2. Metal Stake 
3< Sand Bags 

4, Raising Hammer 

III, SURFACE SHAPING 

A. Fluting 

B. Scalloping 

C. Chasing or Repousse 

IV. SURFACE DECORATION 

A. Peening 

1. Peen Hammer 

2, Stake 

B. Saw Piercing 

1 . JfWfhTs Saw 

2. 4<»welers File 

Er|c 2.2 



i\ Ovfrlayin>j 

1. Overlay Desiign 

2. iH'sij^n Transf^T 

D. DomifiK and Dapping 

L Dapping Block and Hunches 

2. Ball ?wn and Pipe 

3, W<k>d Form 

E. Engraving 

i. Engraving Tools 

F. Etching 

1. Etching Solution 

2. Etching Resist 

(i. Buffing and Polishing 

1. Types of Abrasives 

2. Buffing Wheels 

H. Metal Enameling 

1 . Transparent 

2. Opaqut 

3. Overglaze 

I. Color Finishing 
FASTENING 

A. Solder 

1, Soft 

2. Hard 

B. Flu%es 

C. Heat Sources 

D. Cementing 

E. Riviting 



VI. MACHINK KOHMINd 

A. Spinning 

B. HERF-High Energy Rate Form 

C. Stamp Forming 
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FILMS FOR ART METAL 



ih'vorative Metal Work • Brandon Films 

Metal Craft - Bureau Of Audio Visual Instruction 

DISTRIBUTOR ADDRESSES 

Brandon Ftlms. Inc., 200 West 57th St., New York, New York, 10019 

Bureau Of Audio Visual Instruction, 131 Livingston Street, Brooklyn, New York, 
New York. 1201 



PART III 
BENCH M!3TALW0RK 



I. NON-EDGE BENCH TOOLS 

A. Hammers- Matlets 

B. Screwdrivers 
n. CLAMPING TOOLS 

A. Ciamps 

B. Vises 

ni. CUTTING BENCH TOOLS 

A. Chisels 

B. Shears 

C. Files 

0. Hack Saw 
IV. ASSEMBLY TOOLS 

A. Wrenches 

B. Pliers 

V. MEASURE AND LAYOUT TOOLS 

A. Mensuring Tools 

1 . Rules 

2. Calipers 

3. Squares 

B. Layout Tools 

1. Layout Dye 

2. Punch 

3. Scriber 

4. Divider 

5. Surface Plate 

Er|c 3.1 



VI. DRILLS 

A. Sizes 

B. Drill Nominclaturt* 

C. Care and Us*? 

D. Types of Drills 

E. Speeds and Feeds 

F. Drilling Tools 

G. Work Holding Tools 

H. Safety 

VII. SCREW THREADS 

A. Terminology 

B. American Standard Thread Series 

C. Thread Lubricant 

D. Thread Fits 

E. Thread Types 

F. Thread Sizes 
0. Screw Plate 

1. Taps and Tap Wrench 

2. Dies and Die Stock 

VIII. WROUGHT IRON (LOW CARBON STEELl 

A. Wrought Metal Design 

B. Bending and Twisting Methods 

C. Fastening Wrough Metal 
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A. FILMS FOR BENCH METAL WORK 



1. A H C of Hand Tools Part I and II • General Motors Corp. 

2. A Qucation of Time • Simonds Saw 

.1. VhiHvh and Hammcrn - IS mint - Modem Talking Picture Service 

4. FiU's. How to Choose and Use Them - Heller Tool Co. 

5. Hand Tool for Metal Working - 26 min. - BFA 
H. Hand Tool Workern • General Motors Corp. 

7. It's Easy to Bend - 17 min. - DIarco Corp. 

8. Layout TfHils for Metal Work • 13 min. - Sterling 

9- Punches. Drifts. Bars, and Hacksaws - 32 min. - Modem. 

10. Rollinff for High Production - 28 min. - Cleveland Twist Drill Co. 

11. Tape-O'Matic - 13 min. - Pratt and Whitrey 

12. Threading Time - 24 min. - Geometric Tocl Co. 

13. Use and Care of Twist Drills • 23 min. - Cleveland Twist Drill Co. 

14. Wrenches. Pliers, and Screwdrivers - 37 min. - Mcniern 
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16nim FILM DISTRIBUTORS FOR BENCH METAL WORK 

1. BFA Educational Media, 2211 Michigan Ave., Santa Monica, California 90404 

2. Cleveland Twist Drill Co.. P.O. Box 6666, Cleveland, Ohio 44101 

3. Diacro Corp.. 300 Eighth Ave., Lake City, Minn. 

4. CieniTal Motors Corp.. Public Relations Dept.. 1775 Broadway. New York, New York 

10019 

5. Geometric Tool Co.. One Valley Street. New Haven. Connecticut 06515 
fi. Hfllt'r-Tool Co.. Heller Drive. Newcomerstown, Ohio 43832 

7. Modem Talking Picture Service. Swank Motion Pictures Inc. 201 S. Jefferson. St. 
Louis. Mo. 63103 

H. Pralt and Whilnoy. Charter Oak Blvd. West Hartford. Connecticut 06101 
9. Simonds Saw and Steel Co.. 3323 West Addison St., Chicago, III. 60618 
10. Sterling Educational Films. 241 E. 34th St., New York. New York, 10016 



B. FII MSTRIPS WITH SOUND FOR BENCH METAL WORK 



1. Bench Metal Work - RM! 

2. The Crib Foreman's Aasignmettt - RMI 

RMI Piim Productions. 4916 Main St.. Kansas City, MIssouH 64112 

C. CHARTS FOR BENCH METAL WORK 

1. Decimal Equivalents and Tap Drill Sites - 23x28 • Starrett 

2. Tap Drill Siten - (3x17 - South B«nd 

South Bend Lathe C. 500 W. Sample St.. South Bend, Indiana 46623 
Starrett Tool Co.. 1001 Crescent St., Athol, Massachusetts 01331 



D. PAMPHLETS FOR BENCH METAL WORK 

1. File Philosophy • Nicholson 
Nicholson File Co.. Providence. Rhode Island 02^ 



H. FILM LOOPS FOR BENCH METAL WORK 

DRILL PRESS SERIES (10 COLOR WOPS) • VEVA-BRETT BISUAL 

1. CounterboHng On The Drill Press 

2. Countersinking On The Drill Press 

3. Drawing The Drill Back To Center 

4. Drill In Flat Stock 

o. Drilling A BUnd Hole 

6. Drilling Large Holes On Drill Press 

7. Drilling Through The Center Of Round Stock 

8. Introducing The DriU Press 

9. Reaming On The Drill Press 

10. Starting A Tap In The Drill Press 

Veva-Brett Visual Aid Service, 7821 Big Bend Blvd., Web^r Groves. Mo. 631 19 
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PART IV 

METALWORK FORGING PRACTICES 



!. SAFETY 

A. nothing 

B. Kyc PnHectum 

i\ Furnaci* Safety Valves 

II. SODRCKS OF HEAT 

A, Furnaces 

III. FORGE T(K)LS 

A. Ton|i{s 

B. Hammers 

i\ AnvilK 

1). Forge Metals 

IV. FOHMINO HOT METALS 

A. Kinds of ForminK 

V. INDUSTRIAL F{)RGINrf 

A. Die Forging 

B. Drop Forging 

C. Press Forging 

D. Pneumatic Hammer 

VI. EMPLOYMENT OPPORTUNITIES 
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A. 16mni FILMS FOR FORGING 



!. Forging in Cioseii Diea - 28 min. - M<Miern Talkini; Pictures Service 

2. Hamh of the Giant - Manager Market Service 

3. High Energy Rate Forging - 18 min. - USI Clearing 

4. One Hoe for Katagoo • 27 min. - Modem Talking Pictures Service 

16mm FILM DISTRIBUTORS FOR FORGING 

Manager-Market Service, Wyman<Gordon Company, Worchester, Mass. 01601 

Modem Talking Pictures Service. Swank Motion Pictures Inc., 201 S. Jefferson St., St. 
Louis, Missouri 63103 

Penn State Visual Aids Lab, Pennsylvania State University, University Park, Penn. 
USI-Clearing, 6499 W. 66th St., Chicago. 111. 60638 

B. PAMPHLETS FOR FORGING 

1. Evaluating the ForgeabUity of Steels - Tiroken 

2. Forgeahility of Steels - Timken 

Mechanical and Physical Properties of Ferrous Forging - AISI 

4. Afvtal Flow for Forging Steel ■ AISI 

5. Principles of Forging Design - AISI 

DISTRIBUTORS 

American Iron and Steel Institute. 150 East Forty Second St., New York, New York 10017 
Timken Roller Hearing Co., 1835 Dueber Ave., Oatiton, Ohio 447(» 
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PART V 

METALWORK FOUNDRY PRACTICES 



I. FOUNDRY SANDS 

A. Cireen Sand 

B. PetrO'bond 

C. Facing Sand 

D. Core Sand 

E. Properties of Sand 
li. TEMPERING SAND 

III. MOLDS 

A. Kinds of Molds 

B. Tools 

1. Flask 

2. Rammer 

3. Spoon and Slick 

4. Spure Cutter 

5. Riddle 

6. Stnker 
IV. PATTERNS 

A. One Piece 

B. Slip Pattern 

C. Match Piate 

D. Styrofoam 

E. Core 

V. FOUNDRY METALS 

A. Ferrous Metals 

B. Non-ferrous Metal 

C. Fluxes 

ERIC 



VI. SAKKTY 

A, Safety Zone . . 

H. ClothinK 
VII. SOURCES OF HEAT 

A. Kinds (if Furnaces 

B. Furnai't' Tools 

Vni. INDUSTRIAL FOUNDRY MACHINES 

A. Mutter 

B. Core Mixer 

C. Sand Mixer and Rammer 

D. Jolt-squeeze Macliine 

E. Sand Strength Tester 

F. Moisture Tester 

G. Electric Perimeter 

IX. OCCUPATIONAL OPPORTUNITIES 
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A. Ibmm FILM FOR FOUNDRY 



1. Cast Inm ■ Rut^raph\ of a Mt'tal - 25 min. - AFS 

2. Die Caatinff • How Elav Would You Make It/ - 35 min. - Mtnlero Talking IMcturt* 

Service 

A. Manufacturing Jet Engine Blades - Ralph E. Coe Co. 

4. Sfevhaniced Foundry - Foundry Flexibility • 29 min. - link Belt 

5. Metallurgy Plus - Minlern Talking Picture Service 

6. Xvu- Face of a Foundry ■ General Motors 

7. Pattvrnmaking • 20 min, B&W - AFS 

H. What Abuut the Small Foundry - Beardsley and Piper 

DISTRIBUTORS ADDRESSES 

American Foundrymans' Society, Golf and Wolf Roads, Des Plaines. Illinois 60016 

Beardsly and Piper Div.. Pettibone-Muliiken, 5001 W. Grand Ave., Chicago, Illinois 60639 

General Motors Corp.. Public Relatiofis Dept., 1775 Broadwray, New York, New York 10019 

Link Belt Div.. FMG Corp., Public Relations Dept.. Prudential Plaza. Chicago. III. 60601 

Modem Talking Picture Service. Swank Motion Pictures Inc., 201 S. Jefferson, St. Luuis, 
Missouri 63103 

Ralph E. Coe Company. 7 Hopper Street, Utica. New York 

B. FILMSTRIP WITH SOUND FOR FOUNDRY 

I. Careers in the Cast Metals Industry - Filmstrip 1 - 20 min. Filmstrip II - 20 min. - AFS 
2. How to Make a Sand Mold and a Foundry Casting - KM I 

DISTRIBUTORS ADDRESSES 
American Foundrymans' Society. Golf and Wolf Roads. Des Plaines, Illinois 600016 
RMI Film ProductinnK Inc.. 4916 Main St.. Kansas City. Missouri 64112 
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C. PAMPHLETS FOR FOUNDRY 

1. In Kh-mt'titary Stantuil - MiKn^tU'tnan 

2. A (ilaasary of Foundry Tfrmg ♦ Steel Founders Society 

3. PctM Bond ■ Precsston Casting; with conventional Foundry Equipment - Baroid 

4. Whai Molding Process to Vnef American Colloid 

DISTRIBUTOBS ADDRESSES 

1. American Colloid Company. 5100 Suffieid Court. Skokie. HUnois 61176 

2. Baroid Division National Lead Company, P.O. Bos 1675. Houston. Texas 77001 

't. McEnglevan Heat Treating and Manufacturing Company. P.O. Box 31, Danvilte, 

Illinois 61832 

4. Steel Founders Society of America. Westview Towers. 21010 Center Ridge Road, 
Rocky River. Ohio 44116 

D. BOOKS FOR FOUNDRY TEXTBOOKS AND/OR REFERENCE 

Pattcrnmaking and Founding. Smith. Robert E., 1954, McKnigbt and McKnight 
FublishinK Co., Rloomington. Illinois 61701 



E. SOURCES OF INFORMATION ON METAL CASTING PROCESSES 

Thth list of associations, societies, etc. will prove very helpful to any teacher or indent 
who wi<ihe!« to look a little deeper into the area of metal casting. Each smiroe has a % iried 
list of filni.s. bnnkiets, charts, etc. concerning the metal casting industry. A leUer on Mrhool 
stationary will bring a list of information and services available from any or all of the 

organizations lifted. 

Aluminum Association, 420 Lexington Ave.. New York, New York 1(W17 
Amfritan Ww Casting In titute Inc.. 366 Madison Ave.. New York. New York l{K)i7 
Amtriran Foundrymans' Society. Golf and Wolf Roads, Des Plaines. Illinois 6<M)16 
American Society fur Metals, Metals Park, Ohio 44073 
Ductih' Iron Society. Box 858. Cleveland, Ohion 44122 
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Foundry Kctucational Foundation. Terminal Tower Building, Cleveland. Ohio 44122 

Gray and Ductile Iron Foudners Society Inc.. National City-East sixth Building. Cleveland, 
Ohio 44114 

investment Casting Institute, 3525 W. Peterson Road. Chicago, Illinois 6(^5 
Malleable Founders Society. Union Commerce Baildiog. Cleveland, Ohio 44115 
Society of Die casting Engineers Inc., 14530 West 8 Mile Road, Detroit, Mich. 48237 
Steel Founders Society of Amerka, 21010 Center Ridge Road, Rocky Rivrr, Ohio 44116 



PART VI 
HEAT TREATMENT 



I. METAL COMPOSITION 

A. Ferrous 

1. Meul Identification Numbers 

B. Non-ferrous 
11. SAFETY 

A. Clothes 

B. Equipment 

in. TYPES OF FURNACES 

A. Muffle <tM>s) Type 

B. Single and Double Chamber 

C. Sources of Heat 

1. Furnace Power 

2. Furnace Controls 

3. Industrial Furnaces 
IV. METAL QUENCEHS 

A. Type of Quench 

B. Quench Materials 

V. HEAT TREATING PROCESSES 

A. Tempering 

B. Annealing (normalizing) 

C. Case Hardening 
VI. HARDNESS TESTING 

A. Degree of Hardness 

B. Test Equipment 
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Vll. INDi)STKlAL APPLICATION 
A. I Flame Hardening 
R. Induction Hardening 
C. Case Hardening 

VIII. OCCUPATIONAL INFORMATION 

A. Available Job 

B. CVcupaiional Outlook 



o 

ERIC 



6-2 



5 f 
s g 

a s 

- 5 



3 

5 



- 1 
i I 



4 s 



-a ^ 

if 



■? i 

ii 

7 

I S 
6 -a 



'3 

ii ^ 
^ 2 

If 
i1 

i s 



CI 




UJ 

i 

< 

UJ 
X 



M >■ 

I i £ 



1 s 



a V 

1 i ^ 
•-Is 

- -g X 

2 * w 



« 2 



It 

I i 



IS 

g 



e 



ERIC 



63 



g E 



if 

f 7 



I L 

s ^ s 



P ? 



3! 
s 



s 

4^ 



•5 

.S 
1 

I 



I i 



is 
•s 



1 

E 




A. 1 6mm RLMS FOR HEAT TREATING 



1. Heat Trvatmvnt of Aluminum-Purdue University 

2. Heat Treatment of Steels-Ohio State 

3. Making Metah Behave—yAeiBX Treating Institute 

4. Modern Heat Treating Methods'-l^eds and Northrup 

5. Principles of Heat Treating-20 min.— Educators Guide 

DISTRIBUTORS FOR FILMS 
Educator!! Guide to Free Films, Randolph, Wi^nsin S3956 
Leeds and Northrup. 4901 Stenton Ave., Philadelphia, Penn^lvania 19144 
Metal Treating Institute. 40 Helan Avenue, Box 448, Rye, New York 10580 
Ohio Sute University. Motion Picture Division. 1885 Weld Ave., Columbus Ohio 43210 
Purdue University. Visual Aids Bureau, Lafayette, Indiana 49707 



B. CHARTS FOR HEAT TREATING 

i . Showing Temper and Heat Co/ors-Bethelem Steel Corp., 701 E. 3rd St. Bethlehn, 
Pennsylvania 19016 



C. PAMPHLETS FOR HEAT TREATING 

1. A Career in Metallurgy Will Extend Your Reach-ASU 

2. Heat Treatment of Ferrous Forging—AlSl 

3. Principle Alloying Elements in Steel--V.S. Steel 

4. Water Hardening Tool iS^ee/s-VASOC 



DISTRIBUTORS FOR PAMPHLETS 

1. Am rican Iron and Steel Institute. 150 East Forty Second St.. New York. New York 

mm 

2. AmcricuR So*-icty for Metals. Metlas Park. Ohio 4407.'i 

3. United States Steel Corp.. Chicago Film Distribution Center, 208 S. LaSalle St.. 
Chicago. Illinois 60690 

4. VaHco-Aleeledyne Co., P.O. Box 151. Lairobe. Pennsylvania 16650 
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PART VII 
MACHINING METALS 



MACHINE PLANNING 

A. Machine Drawing 

1. Working Drawings 

2. Bill of Material 

3. Basic Machine Operations 

B. Measuring 

K English and Metric Systems 

2. Types of Rules 

3. Tolerance and Limits 

4. Gauges and Other Measuring Devices 

C. Work Layout 

1. Layout Dies 

2. V*Block8 

3. Right Angle Plate 

4. Surface Plate 
SAFETY 

A. Safe Practices 

L Color Coding Machine Parts 

2. Safety Rules For Machines 

3. Safe Clothing 

4. Eye Protection 

5. Cleaning Machines 

6. First Aid Equipment 

DRILLING 
A. Drills 

ft 

1. Sizes 
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2. 


Drill Nominclature 


3. 


Drill Care 


4. 


Drill Practices 


s. 


Types of Drills 


6. 


Speeds and Feeds 


7. 


Drill Press 


8. 


Work Holding Tools 


9. 


Lubricants 


10. 


Drill Safety 


11. 


Industrial Drilling Machines 



IV. . METAL CUTTING 

A. Power Hacksaw 

1. Types of Blades 

2. Blade Specifications 
6. Band Sawing Metal 

1. Horizontal and Vertical 

2. Band Saw Safety 

C. Friction Sawing 

1. Tungston Carbide Blade 

2. Carbon Steel Blade 

3. FUing and Polishing 

D. Blade Repair 
1. Welder 

V. MACHINE LATHE 

A. Kinds and Sizes 

B. Line of Power 

C. Turning Attachments 

1. Work Holding Devises 

2. Cutting Tools 



D. Speeds and Feeds of Cuts 

E. Mounting Woi^ 

1. Live and Dead Centers 

2. Bail Bearing Center 

3. Lathe Dogs 

F. Rough and Finish Cutting Between Centers 
L Shape of Cutter Bits 

Knurling 

H. Threading on Lathe 

1. External 

2. Internal 
I. Tapering 

I . Methods 

2. Calculations 
J« Facing Operations 
1 . Chucks 
V!. SET-UP TOOLS 

A. Block 

1. V-Blocks and Clamp 

2. Step Blocks 

3. Wedges 

4. Angle Plates 

5. Parallels 

B. Vises 

1. Machinist Vise 

2. Swivel Base 

3. Magnetic Chuck 
C« Bolts and Clamps 

1. Jack Screws 
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2. Parallvi Ciamps 

3. T*siat Bolt 

4. Strip Clamps 
VIL MILUNG MACHINE 

A. Kinds and SUes 

1. Knee and Column 

B. Parts and Controls 

C. Cutting Feeds and Speeds 

D. Types of Cutters 
Holding and Driving Cutter 

F. Work Holding Attachments 

G. Coolent Fluids 

H. Safe Milling Practices 

I. Industrial Milling 
VIIL GRINDING 

A. Belt and Disc Grinders 

1. Kinds of Abrasives 

2. Size of Grit 

3. Shapes and Sizes of Belts and Discs 

4. Spetfds for Cutting 

B. Surface Grinding 

1. Kinds and Sizes 

2. Work Holding Devices 

3. Grinding Wheels 

4. Collents 

5. Wheel Dresser 

6. Sharpening Milling Cutters 

7. Safer Grinding Practices 
H. Industrial (irinding 
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IX. SHAPKK 

A. Kinds and Sizes 

H. TubU* and Cutler Ft^ding 

C. Parts and Controls 

D. Speed and Feed 

E. Cutting Tools and Holders 

F. Shaper Operations 

G. Safe Shaper Practices 

H. Industrial Shaper, Planer and Broaching 
X. MACHINE OCCUPATIONS 

A, Job Opportunities in Metal Machining Field 

B. Future Outlook 
XI. QUALITY CONTROL 

A. Testing 
XII. AUTOMATION MACHINING 

A. Numerical Control 

B. Electric Discharge Machining (EDM) 

C. Electrical Chemical Machining (ECM) 

D. Chemical Milling 
Xlir REAMING 

A. Hand and Machine Reaming 

B. Reamer and Sizes 

C. Reamer Nominclature 

I). Reaming Speeds and Feeds 
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A. 16mm FILMS FOR MACHINING 



1. Anncut ECM • 2*2 MIN. - Anocut Engineerinff 
lA. A Question of Time • Simunds Saw 

2. The Art of Reaming - 4S irin. - B&W - Cleveland Twist Drill Co. 

3. Cool Chips • 16 min. - Cincinnati Milacron 

4. The Cutting Edge - 25 min. - Nort ^n Co. 

5. Extending The Range of Modem Surface Grinding • 20 min. - Doall Co. 

6. (tiiman World of Automation - 22 min. - Gibnan Engineering Co. 

7. Grinding Cutter Bits • 20 min. • South Bend Lathe 

8. The Grinding Wheel - 20 tAin. • Norton Co. 

9. Hou- to Select the Right Grinding Wheel - 30 min. • Norton Co. 

10. The Lathe - 20 min. - South Bend Lathe 

11. Machine Maker - Bureau of Audio Visual Aids 

12. Sew Sounds of Tape - 22 min. • Giddings and Lewis 

13. New Tool Changing Machine Center • 16 min. - Giddings and Lewis 

14. One How for Kalabo 27 min. - Modem Talking Pictures 

15. The Outside Micrometer - 12 min. - Starrett 
J 6. PJ400 - IS min. - Pratt and Whitney 

17. Plain Turning ■ 20 min. - South Bend Lathe 

18. Production Band Maching - 30 min. • ttoall Co. 

19. The Story of Productivity - 30 min. - Doall Co. 

20. Tape-O-Matic - 13 min. - Pratt and Whitney 

21. Tools and Rules for Precision Measuring - 30 min. - L. S. Starrett Co. 

22. Use and Care of Twist Drills - 23 min. - Cleveland Twist Drill Co. 

23. What Makes America Great - 23 min. - Doall Co. 
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DISTRIBUTORS ADDRESSES 
Anocut Etif^tneertng Company, 2375 Estes Avenue, Elk Grove Village, Illinois 60007 

Bfhr Manning Co.. Salt-** Promotum Dept., Troy, New York. 
Bureau of Audio- Visual Aids. 131 Livingston St., Brooklyn. NY 11201 
Cincinnati Milacron. 4701 Marburg . ve., Cincinnati, Ohio 45209 

Cleveland Twist Drill Co., P. O. Box 6656, Cleveland. Ohio 44101 
Doall Company, 254 N. Laurel Ave.. Des Plaines, fllinois 60016 

(iiddings and Lewis Machine Tool Co., 142 Doty Street, Fond Du Lac, Wisconsin 64935 

Oilman liingineering and Manufacturing Co.. 305 W. Delavan Drive, Janesvilte. Wis. 54935 

Modern Talking Picture Service, 201 S. Jefferson. St. Louis. Mo. 63101 

National Machine Tool Builders Assn.. 2139 Wisconshi Ave.. Washington. D.C. 20007 

Norton Comnany. One New bond Street, Worchester. Mass. 01^ 

Pratt and Whitney, Charter Oak Boulevard. West Hartford, Conn. 06101 

RMI Film Productions, Inc., 4916 Main Street, Kansas City, Missouri 64112 

Simonds Saw and f>teel Co., 3323 West Addison Street, Chicago, Illinois 60618 

South Bend Lathe. 400 W. Sample St., South Bend. Indiana 46623 

Surrett Tool Co., 1001 Crescent St., Athol, Massachusetts 01331 

Superior Electric Co.. 6328 W. Roosevelt Rd.. Oak Park. IlUnois 60304 

Tek'dyne Landis. 5th and Church Streets, Waynesboro. Pennsylvania 17268 

B. FILMSTRIPS WITH SOUND FOR MACHINING 

How tn Operate a Vertical MUling Machine • RMI 
How to Operate the Engine Lathe Part I - RMI 
How to Operate t' e Engine Lathe Part U - RMI 
How to Operate the Shaper - RMI 

DISTRIBUTOR ADDRESS 
RMI Film Productions. 4916 Main Street. Kansas City, Missouri 64112 
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C. FILM L(X)PS FOR MACHINING 



The Rnf^ne lathe (20 Color Loops) Veva-Brett Visual Aids 

1. Aligning Centers 

2. Boring 

3. The Centerhote 

4. Changing Chucks 

5. DriUing and Reaming a Hole 

6. Facing on the Lathe 

7. Finishing Work on the Lathe 

8. Holding Work Between Centers 

9. The Lath ' '^ailstoek 

10. Longitudinal Cuts: Carriage Stop Umits 

11. LongitudintU Cuts: Turning and Measuring 

12. The Parting Tool 

13. Starting a Die Squarely 

14. Starting a Tap Squarely 

15. Taper Turning: Compound Rest 

16. Threads: Chasing 

17. Threads: Setting Up 

18. Truing Work: A Four Jaw Chuck 

19. Using Collets 

20. Using The Micormeter Dial 



MACHINF SHOP BENCH SKILLS U5 Color Loops) VEVA-BRETT VISUAL AIDS 

1. The Cold Chisel 

2. The Divider 

3. Filing DrawfUing and P dishing 
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4. The Havknaw 

t^. The Height Oage 

6. Laying Out Int^'rsvcting Linos 

7. Laying Out Lines Parallel to an Edge 

8. Measuring pepthn 

9. Measuring Holes - Small Hole and Telescope 

10. Preparing Work for Layout 

11. Reaming a Hole 

12. Squart* • Centerhead • Protractor 

13. Surface Gage 

14. Tapp'ng a Hole 
15« Threading a Bolt 

Veva-Brett Visual Aid Service, 7821 Big Bend Blvd., Webster Groves, Mo. 63119 

THE OUTSIDE MICROMETER (8 color loops) STARRETT 

1 How to Handle 

2. Main Parts 

3. Proper C€we 

4. Reading in Ten-thousandths 

5. Reading in Thousandths 

6. Reading in Three Steps 

7. Screw Thread Measuring Principle 

8. Test on Readings 

L. S. Starrett Company, 1001 Crescent St., Atliol, Massachusetts 01331 
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DKILL PRF.SS SERIES ( 10 color loops) • VEVA-BRETT VISUAL 



1 . Countvrboring on ihv Drill Prvss 

2. Countersinking On the Drill Press 

3. Drawing the Drill Back to Center 

4. Drill in Flat Stock 

5. Drilling a Blind Hole 

6. Drilling Large Holes on DrUl Press 

7. Drilling Through the Center of Round Stock 

8. Intnnlucing the Drill Press 

9. Reaming on the Drill Press 

10. Starting a Tap in the DrUI Fress 

Veva-Brett Visual Aid Service. 7821 Big Bend Blvd., Webster Groves, Mo. 63119 

D. CHARTS FOR MACMNING 

1. Decimal Chart • 20x26 > Doall Companjr 

2. Decimal Equivalent and Tap Drill Sues - 23x28 - Starrett 

3. How to Become a Machinist - 12x21 - South Bend 

4. How to Read a Micrometer - 20x27 - Brown and Sharpe 

5. International Metric System - 29x42 - Welch 

6. Metric Table - 28x42 - Plasticoid 

7. Metric Conversion Chart - 28x40 - Plasticoid 

8. Modernized Metric System - 29x46 - U. S. Government Printing Officr Chart 
#0-316-911. 

9. Precisian Instruments, Notebook Set of 15 - SVzsll - Starrett 

10. Saw Blade Selector - 21x27 - Doall Company 

11. South Bend Lathe Parts - 17x21 - South Bend 

12. Starrett Precision Tools - 26x42 - Starrett 

13. Starrett Satin Chrome Micrometer - 22x28 - Starrett 
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DISTRIBUTORS ADDRESSES 
Brown & Sharpe MFG. Co., Precision Park. North Kingston, Rhode Island 02852 
I)<i AH Compuny. 254 N. Laurel Avenue, Des Plaines, Illinois 60016 
PlastUrotd Products Inc., North Road, Warehouse Pohit, Connecticut 08088 
South Bend Lath Co., 500 W. Sample St.. South Bend, Indiana 46623 
Starrm Tool Co.. 1001 Crescent St.. Athol. Mass. 01331 
U. S. Government Printing Of]^, Washington, D. C. 
Welch Scientific Co.. 7300 1^,. Under Ave., Skokie. DUnois 60706 

s 

\ 

X 

E. PAMPHLETS FOR MACHINING 

1 . J!(iu- to Ch(Hiso and Use Cutting Tools - Brown & Shaipe ^ — - , 

2. Micrometer Reading Made Easy - Lufkin 

3. The St arret t Story - Starrett 

4. Tools and Rules for Precision Measuring - Starrett 

DISTRIBUTORS ADDRESSES 
Brown and Sharpe Cutting Tool Division. Centerdale. Rhode Island 
Lufkin Rule Co.. P. O. Box 728. Apex. North Carolina 27502 
Starrett Tool Co.. 1001 Crescent St., Athol, Mass. 01331 

MODELS FOR MACHINING 

1. Micrometer Cali|H-<- - Approx. 16"high x36"long - Welch 

2. Vernier Calip<T -'^Approx. 10"wide x 30"Long - Welch 

DISTRIBUTOR'S ADDRESS 
W.-lch Scientific Co.. 7300 N. Linder Ave.. Skokie. Illinois 60076 
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TUXTBOOKS AND/OR REFERENCE BOOKS FOR MACHINING 



Fundamentals of Band Machining, Detmar Publishers Inc., Mountain View Avenue, 
Albany. New York 12205 

General industrial Machine Shop Revised, Johnson, Harold V., 1970, Charle& A. Bennett 
Co.. Inc.. Peoria, III. 61614 

How to Run a Drill Press, 1966. South Bend Lathe Co., -^(M) W. Sample St., South Bend, 
Indiana 46623 

How to Run a Lathe. 1966, South Bend Lathe Co., 400 W. Sample 1^., South Bend, Indiana 
46623 

Machining Fundamentals, John R. Walkers, 1969, QiK>dhart*Wikox Co.. Inc., Homewood, 
Illinois 60430 

Machinery's Handbook, Oberg, John and Jones, F. D., 1971, Industrial Piess Inc., 200 
Madison Ave., New York. New York 1(K)16 

Machine Shop and Foundry Projects, Kaufhnan, H. J., 1959. MeKnight and McKnight 
Publishing Co., Inc., Bl<N>mingtott, Illinois 61701 

Machine Shop Operations and Set-up, Porter, Harold W.. Lawshe, Charles H.,and Lasc<w, 
Orville 0. 1954. American Technical Society, 848 E. &8th St., Chicago, Illinois 60637 

Machine Shop Projects, Knight, Roy E., 1943, McKnight and McKnight Publishing Co., 
Inc.. Bloom ington. Illinois 61701 

Machine Shop Series, Oelmar Publishers, Inc., Mountain View Ave., Albany. N. Y. 12205 
Bench Work 
Drill Press Work 
Lathe Work 

Machine Shop Measurement 
Milling Machine Work 
Shaper Work 



Machine Shop Technology, Feiker. C. A., 1962, Bruce Publishing Co., 850 Third Ave., New 
York, New York 10022 

Machine Snop Training Course, Volume I & U, Jones, Franklin D., Industrial Press Inc., 
200 Madison Avenue. New York, New York 10016 

Machine Tool Metalworking, Feirer, John L. and Tatro, Earl E.. 1^1, McGraw-Hill Book 
Co., Inc. Manchester Road, Manchester, Mo. 63011 

Machine Tool Operation Part 1. Burghart, Henry D., Axelrod, A. and Anderstin. J. 5th 
Edition, 1959, McGraw-Hil! B(M)k Co. Inc., Manchester Road, Manchester, Mo. 63011 

Machine Tool Operation Part 11, 4th edition, Burghart, Henry D., Axelrod, A., Anderson, 
J. 1980. McGraw-Hill Book Co., Inc., Manchester Road, Manchester, Mo. 33011 

Machine Tool Technology, McCarthy, Willard J. and Smith, Robert E., 1968, McKnight 
and McKnight Publishing Co., Bloomington. Illinois 61701 
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Sttu hint' Trudi's HiuvpHnt Reading, Ihne. Russell W. and Strwter. Walter 6th Edilioii 
m-I. American Technical Society. 848 e. 58th St.. Chicago, 111. 60637 

Muihini.Kt Rvtidy RcfctvHcc, Compiled by Weingartner. C, Praken Publications Inc., 416 
LonKshore Drive. P. O. Box 62.3, Ann Arbor. Mich. 48107 

^hop Thetity, Anderson. James and Tatro. Earl E.. 1968, McGraw-Hill Book Co.. 
Manchester. Mo. 63011 



PART VII! 
SHEET METAL 



I. TYPES OF SHEET METAL 

A . Ferrous 

B. Ncni-Ferroas 

H. JOB DESKiN AND PLANNING 

A. Size and Cost of Metal 

B. Hardwaru Netted 
III. Mi>asuri' and Layout Tools 

A. Mt»Hf»unnK Tmils 

B. Marking TooU 

IV. PATTERN DEVELOPMENT 
V, CUTTING SHEET METAL 

A. Hand TooIm 

B. MathinK CuttinR 

VI HKVDINt; SHEET METAL 
A. Hand T(m)!s 
K. lU'ndiii^ Machines 
Vll. KASTKNINt; SHEET METAL 
A. Kivt'tin^ 
H ShjM t Mfta! S<-rew« 

C. Spot Wi'iding 

I). S4>Id(>r and Bra^inf; 
Vm. FINISHES FOR SHEET METAL 
A. Ty|H»s of Finishes 
H. AppHcation 
C. Drying 

ERIC 



SPINNING SHEET METAL 

A. Spinning Lathe 

B. Types of Metal 

C. Chucks 

D. Industrial Spinning 

SAFE SHEET METAL PRACTICES 

A. Clothing 

B. Face Protection 
OCCUPATIONAL OPPORTUNITES 

A. Sheet Metal Jobs 

B. Outlook 
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A. 16mm FILMS FOR SHEET METAL 

1. Forminf^ and Bending of Stainless Steel - 29 min. - Republic Steel 

2. (tenvral Sheet Metal Practice - Alcoa 

'.i. How to Form Aluminum ■ Blanking and Piercing - 16 min. - Dept. of Interior 

4. How to Form Aluminum Spinning - 17 min. • Dept. of Interior 

5. How to Form and Join Aluminum - Alcoa 

6. How to Rivet Aluminum - Alcoa 

7. The Miracle of the Can - Modem Talking Picture 

8. The Sheet Metal Worker- Ideal Pictures Corp. 

9. The Story of Stainless - 27 min. - Modern Talking Pictures 
10. Tin plate - Dept. of Interior 

16mm FILM DISTRIBUTOR A' -I'lESSES 

1. Alcoa Informational Aids, Film Series, 1501 Alci .. Bldg., Pittsburg, Penn. 15219 

2. Department of the Interior, Bureau of Mines. 4« wi Forbes Ave., Pittsburg. Penn. 
15213 

3. Ideal Pictures Corp.. 58 E. South Water St., Chicago, Illinois 60601 

4. Modern Talking Picture.s Service. Swank Motion Pictures Inc., 201 S. Jefferson. St. 
Louis. Mo. 63103 

5. Republic Steel Corp.. Market Research Division, 1436 Republic Bldg., Cleveland. 
Ohio 44101 

B. PAMPHLETS FOR SHEET METAL 

1 . Career Opportunities for High School Graduates - Jones and Laughlin 

2. Safety First In Steel - AISl 

American Iron and Steel Institute. 160 East Forty Second St., New York, New York 10017 
Jones and Laughlin Steel Corp.. 3 Gateway Center, Pittsburg, Penn. 15230 



C. CHARTS FOR SHEET METAL 



1. Diarco Rollers - 24x36 - Diarco 

2. Diarco Box and Pan Brake • 24x36 • Diareo 

3. Diarco Bar Floder - 24x36 - Diareo 

Diarco Corp.. 300 Eighth Ave., Lake City, Minn. 55041 

D. FILM LOOPS FOR SHEET METAL 

WORKINli WITH SHEET METAL-PART I UO COLOR LOOPS) VEVA-BRETT 
VISUAL AIDS 

1 . The Chassis Punch 

2. Common Types of Tin Snips 

3. Installing Blind or Pop Rivets 

4. Laying Out A Box 

5. Layout Using A Drawing Overlay 

6. The Levered Hand Punch 

7. Preparing the Soldering Copper 

H. Riveting 

9. Using The Soldering Copper 
10. Using the Snips 

WORKING WITH SHEET METAL-PART II (10 COLOR LOOPS) VEVA-BRETT 

VISUAL AIDS 

I. Adjusting Bend Clearance and Stop 
3. Beading and Crimping 

3. The Breading Machine 

4. The Box and Pan Brake-Adjusting the Clamp-Bar Tension 

5. Installing and Adjusting Beading Rolls 

6. Making a Single Bead 

7. Making Common Beads Using The Brake 

8. Using the Brake to Make a Box 
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9. Wiring an Edge- Part 1 • Set Up 
10. Wiring an Edge - Part U - InstaUing Wire 



Veva-Brett Visual Aid Service. 7821 BIG Bend Blvd.. Webster Groves. Mo. 63119 



E. FILMSTRIPS WITH SOUND FOR SHEET METAL 

1. Metal Spinning Techniques ■ RMI 

2. Sheet Metal Worker - RMI 

RMI Film Productions. 4916 Main St., Kansas City, Mis^uri 64112 



TEXTBOOKS AND/OR REFERENCE BOOKS FOR SHEET METAL 

Metal Spinning Techniques, John^n, Harold V., 1^0. Bruce Publishing Co.. 850 East 
Third Avenue. New York, new York 10022 

Precision Sheet Metal Blueprint Reading. Budzik. Richard S.. Howard V. Sams and Co. 
Inc., 4300 West Sixty Second Street, Indianapolis, Indiana 46268 

Sheet etal Pattern Drafting and Shop Problems, Daugherty, James S., and Powell, Robert 
E.. 1961, Charles A. Bennett, Peoria, 111. 61614 

Sheet Metal Practice, Neundorf, WUIiani and Sevens, Claude, 1963, McGraw Hill Book 
Co.. Manchester Road. Manchester, Missouri 63011 

Sheet Metal Shop Drawing. Bretz, Howard, 1971. Industrial Press Inc., 2(M) Madison 
Avenue, New York, New York 1{M>16 

Sheet Metal Shop Practice, Bruce, leroy F. and n"?yer. Leo, American Technical Society, 
848 East Fifty Eighth Street, Chicago, 111. 60ba7 

Sheet etal Technology, Budzik, Richard A., Howard W. Sams and Company Inc.. 4300 
West Sixty Second Street. Indianapolis, Indiana 46268 

Sheet Metalwork, Smith, Robert E., 1961, McKnight and McKnight Publishing Co.. 
B!(M)mington. Illinois 61701 

Sheet Metal Workers Manual, Broemel. L.. and Daugherty, 3. S., 1^1, Frederick J. Drake 
and Company, 381 Park Avenue South, New York, New York 10016 
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PART IX 
WELDING 



OXYACETYLENE 

A. Safe Welding Pr&etices 

1. Equipment 

2. Clothing 

B. Gas Production and Sources 

C. Equipment 

1. Cylinders 

2. Regulators 

3. Hoses 

4. Torches and Tips 

D. Welding Rods 

1. Flux Coated Rod 

2. Open Rod 

3. Lines and Views 

F. Torch Flames 

1. Neutral 

2. Carburizing 

3. Oxydizing " 

G. Position Welds 

1 . Flat-Horizontal- Vertical 

2. Welding Joints 

3. Backhand and Forehand Welding 

H. Heat effects of Metal 

1. Expanding 

2. Shrinking 

3. Warping 
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I. Culling torch 

1. Manual 

2. Machine- Automatic 

3. Factors Effecting Equipment 

4. Tpyes of Cutting 
J. Brazing 

1. Advantages and Disadvantages 

2. Equipment 

3. Rods and Fluxes 

4. Brazing Welds 
METALUC ARC WELDING 

A. Safety 

1. Clothing 

2. Equipment 

B. Types MetaUic Arc Welding 

C. Electrode IdentiHcatlon 

1. Selection and Use 

2. Continuous Feed 

3. Flux Coated 

4. Polarity 

D. Striking An Arc 

1. Scratch 

2. String Bead 

3. Padding 

4. Types of Welds 

E. Carbon Arc 

1. Safety 

2. Kinds of Metal Welded 

3. Type of Welds 



!!!• TUN(5STKN INKKT (iAS <TIGJ 

A. Safety 

L riothttiK 
2. Kquipment 

B. TIU wt>IdinK 
L Ferrou«i 

2. Non-FerniuM 

C. Tungsten Inert Gases 
!. Carbon Dioxide 

2. Argon 

3. Helium 

4. Mixture 

D. Rlectrodes and Rods 

E. Advantages and Disadvantages 

F. Industrial AsjLects 

IV METAL INERT GaS (MIG) 

A. Safety 

1. Clothinrf 

2. Equipment 

B. Kinds of Metal 

1 . Ferrous 
Steel 

Stainless Steel 

2. Non-Ferrous Metal 
a. Aluminum 

C. Metal Inert Gases Used. 

D. Electrode 

E' Source of Heat 
V. Welding Positions 
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G. Typi'}( of Joints 

H. Industrial Aspects 

V. RESISTIVE WELDING (SPOTI 

A. Safety 

1. Equipment 

B. Kinds of Welders 

1 . Portable 

2. Floor 

C. Techniques of Welding 

1. Squeeze or Force Time 

2. Weld Time 

3. Forge or Hold Time 

4. Off or Release Time 

VI. OTHER WELDING PROCESSES 

A. Atomic Hydro^n 

B. Electron Beam 

1 . Vacuum 

2. High Temperature Weld 

C. Electro Slag 

D. Explosive 

E. Laser 

F. Seif*Generating Oxyhydrogen 

G. Stud Welding 

H. Ultrasonic 

VII. OCCUPATIONAL OPPORTUNITIES 
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A. CHARTS FOR WELDING 



1 . Oxyact'tylene Flame Traits for Welding - Oxyacetyiene Flame for Cutting 11x17 Smith 

2. Oxyacetyiene Welding Flame and Oxyacetyiene Cutting Flame - 16x20 - Meco 

DISTRIBUTORS ADDRESSES 
Meco-Modern Enginering Co.. 3555 Scott Ave., St. Louis, Missouri 63103 
Smith Welding Equipment, 2633 S. E. Fourth Street, Minneapolis. Minn. 55414 

B. 16mm FILMS FOR WELDING 

1. Futures In Welding - 25 min. - MECO 

2. How To Weld Aluminum, Resistance Welding - 17 min. - Dept. Of Interior 

3. How To Weld Aluminum, Torch Welding - 17 min. - Dept. Of Interior 

4. Oxyacetyiene Flame, Master Of Metals - 19 min. - MECO 

5. The Story of Arc Welding - 24 min. - Dept. Of Interior 

6. Welding - 13 min.- Sterling 

K 

DISTRIBUTORS ADDRESSES 
Department of Interior, Bureau of Mines. 4800 Forbes Ave., Pittsburg. Penn. 15213 
Meco>Modem Engineering Company, 3555 Scott Ave., St. Louis« Mo. 63103 
Sterling Educational Films, 241 East 34th St., New York, New York 1(K}16 



C. FILMSTRIPS FOR WELDING 

1. Attaching the Torch 

2. Brazing 

3. Brazing Flux 

4. Corner Welds 
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r». Cm ting a Holv 

6. Installing the Regulators 

7. Lighting the Torch and Shutting Down 

8. Oxyacetylene Cutting 

9. Running Beads 

10. Setting Up the Cutting Attachment 

1 1 . Turning On and Testing for Leaks 

12. Welding Dress and Safety 

DISTRIBUTOR ADDRESS 
Veva-Brelt Visual Aid Service, 7821 Big Bend Blvd., Webster Groves. Mo. 63119 

WELDING SERIES UO LOOPS IN COLOR) . TECHNIFAX EDUCATION DIVISION 

1. Adjusting Gas Pressures with Torch Valves Closed and Lighting Torch 

2. Adjusting Gas Pressures with Torch Valves Open and Lighting Torch 
S. Braze Welding Beads 

1. The Corner Joing 

5. Edge and Flange Joints 

6. Fillet Welds 

7. Flame Effects on Molten Pool 

8. Lines of Fusion Beads Without Rod 

9. The Square Butt Joint 

10. Weld Beads Using FiUer Rod 

DISTRIBUTOR ADDRESS 
Technifax Education Division. Scott Grafic Inc., 196 Appleton St. Holyoke, Mass. 01040 
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D. FILSMSTRIP WITH SOUND FOR WELDING 



1. How To Use The Oxyaeetylene Welder - RMI 

DISTRIBUTOR ADDRESS 
RMI Film Productions. 4916 Main St., Kansas City. Mo. 64112 

E. PAMPHLETS FDR WELDING 

1. Arch Welding Electrode Selection - Hobart 

2. Flame Cutting Facts • Smith Hth St.) 

3. Gas Regulating Facts - Smith (Niagura Land) 

4. Hobtwt Vest Pocket Guide - Hobart 

5. Instructional Manual - Welding, Cutting, Lead Burning - Meco 

6. Welding Armco Stainless Steels - Armco 

DISTRIBUTORS ADDRESSES 

Armco Steel Corp., Market Development Corp., 7(K)0 Roberts St., Kansas City. Mo. 
64125 

Hobart Tech Center. Hobart Bros. Co.. Box E.W. - 388, Troy Ohio 45373 
Meco-Modem Engineering Company, 3556 Scott Ave., St. Louis, Mo. 63103 
Smith Welding Equipment 2633 Southeast Fourth St., Minneapolis. Minn. 66441 
Smith Welding Equipment 26(K} Niagura Lane North, Minneapolis, Minn. 55441 

F. TEXTBOOKS AND/OR REFERENCE BOOKS FOR WELDING 

Gas and AC Arc Welding and Cutting. Jennings. Royalston F., 1966, McKnight Publishmg 
Co.. Bloomington, Illinois 61701 

Basic Oxyaci'tyh'nc welding. Griffin. Ivan and Rodern Dr.. Edwar.. 1962, Delmar 
Publishers Inc.. Albany, New York 12205 

Pipe Welding Procedures, Rampaul. Hoobasar. 1973, Industrial Press Inc., 200 Madison 
Avenue, New York, New York, 10016 
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Appendix I 



INDUSTRIAL ARTS 
FREE AND INEXPENSIVE 
LEARNING MATERIALS 



HOW TO ORDER MATERIALS 



MATERIALS USTED IN THIS PUBUCATION ARE AVAILABLE ONLY 
FROM THE DISTRIBUTORS USTEP IN THE ANNOTATIONS, not from 
the editor of the book. 



When ordering, give exact title or description of the item desirad, print 
your name and full address, and include payment when there is a char^ for 
material. Indiscriminate requ^^sts for "everything you have" should be 
avoided. It is permissible, however, to request a list of pubiicaUons or to 
describe a teaching assignment and request appropriate materials. When 
possible, orders for materials should be made on school or organizational 
stationary, and mention should be made that the item is listed fai FREE 
AND INEXPENSIVE LEARNING MATERIALS. 
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CAREERS AND CAREER GUIDANCE 



AIR FOKCE ACADEMY MATERIALS. Registrar. U.S. Air Force Adademy. Colorado 80840 Free 
Titles include: • » 

Growth into Uadership. 1966. 57 pp. Fuli color pictorial story of academy life. 
Of Flight and Bold Men. 1966. 25 pp. Illustrated history of flying. 
United Sutes Air Force Academy Catalog. Rev. AnnuaUy, 208 pp. 

TiiL"^^"^' American Institute of Architects. 1735 New York Ave., N.W. Washington, I) C. 
20006. 1969 16 pp. Single copy froe. lUustrated booklet about the architect, his profession, and his 
professional society. 

CAREER OPPORTUNITIES IN AVIATION. National Aerospace Education CouncU. Suit 310. 
Shoreham Bldg. 806 I5th St.. N.W. Washington. D.C. 2(K)06. 1967. 24 pp. 50 cents. Includes related 
high school courses, how to get started, complete roster of FAA-certificated meehank schools, and 
sample FFA examination questions. Also include a survey of airline flight officer employment 
qualifications and opportunities. 

SIi!L^^^^ ^S^^r*^ Business Schools Assoc. Guidance Dept. 1101 17th St.. N.W. Washington. D.C. 
20036. Free. Titles include: » . • 

How to get Money for Vocational Education. 1968. Reprint form Amencan Education. 
hcholarships and loans from the government and from private establishments. 

The Job s the Thing. 1967. Reprint from American Education. The importance of 
vocational as opposed to a liberal arts education. 

CIVIL SERVICE MATERIALS. U.S. Civil Service Commission. Washington. D.C. 20415. Free Titles 
include; 

Jobs in Trades and Crafts. Equipment Operation and Repair for Blue CoUar Helpers in 
Various Occupations. 1968. Folder. 

Opportunities in Trades and Crafts with the Federal Government. (58). 19^. Leaflet. 

Forestry Schools in the United States. (A 13.2:Sch. 6/966-2). Supt. of Documents Gov't 
Printing Office. Washington. D.C. 20402. 1966. 17 pp. 15 cents. Evaluative, annotated list.' 

Should You Be a Manufacturing Engineer? American Society of Tool and Manufacturing 
Engineers. 20501 Ford Rd. Dearborn, Michigan 48128. Undated. 10 pp. Free. Advice from 
a former president of the Ford Motor Company. 

OPTICS^Optical Society of America. 2100 Pennsylvania Ave.. N.W. Washington. D.C 20037. Free 
up tn 100 copies. Titles include: 

Optics. Booklists. 1967. 14 pp. Books about optics for all ages. 

Your career in Optics. Undated. 24 pp. Pictorial history of optics, an explanation of the 
science of optics, and career information. 
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CAKEKRS IN l»KTK()LKUM ENGINEERING. Society of Petroleum Engineers of Aime. 6200 N. 
iVrttral Expressway. Dullus. Texas 75206. 19S8. 18 pp. Free. Basic facts about the petroleum 
engineering profession. 

SCX'IAI. WORK. Family Service Assoc. of America. 44 E. 23rd St. New York New York 10010. Titles 
include: 

Opportunities in Steel. American Iron and Steel Institute. 150 E. 42nd St. New York, N.Y. 
1(K)17. 1967. 96 pp. 35 cents. Discusses variety of steel occupations. 

U.S. ARMY. DEPT. OK THE ARMY. Headquarters. U.S. Army Recruiting Command. Hampton. 
Virginia 23369. Single copies free. Titles include: 

A (iuidance Handbook for Counselors. 1966. 22 pp. Approaching youth about military 

obligations. 

Opp<»rtunities in the Welding Industry. American Welding Society. 345 E. 47th St. New 
York. New York. 1968. 23 pp. Free. Illustrated booklet presenting many aspects of jobs in 

welding. 

CAREERS FOR WOMEN. U.S. Dept. of Labor. Women's Bureau. Washington. D.C. 20210. Single 
c«ipies free. Send for free publications list and quantity discounts from Supt. of Documents. Gov't 
Printing Office. Washington, D.C. 20402. Titles included: 

Leaflet 41. Why Not Be an Engineer? 1967. 6 pp. 

Leaflet 46. Why Not Be a Mathematician? 1968. 5 pp. 

Leaflet 47. Why Not Be a Technical Writer? 1968: 6 pp. 

Skilled Trades for Girls. 1967. 5 pp. Craft jobs well suited to girls. 



INDUSTRIAL ARTS AND VOCATIONAL SKILLS 

ARC WELniN(J TEACHING AIDS KIT. The Lmcoln Electric Co. 22«)1 St. Clair Avenue. 
Cleveland. Ohio 44 II 7. Free to Teachers of arc welding if requested on school letterhead stationery. 
Kit includes free-loan movie and free teaching aids information, wall charts, teacher-student guides, 
electrode data, and student awards information. Sr. hi. level. 



COMPRESSED AIR AND GAS. Compressed Air and Gas Institute. 56 Public Square. Cleveland. 
Ohio. 4411:}. Undated. Free. Published as a service to engineering education. Illustrated booklets 
punched fur a 3.ring note book. Titles include: 

Compressed Air and Gas in the Process Industries. 28 pp. 

Compressed Air Ftiwer. Chart, 2:r' x 30 '. Illustrates principles of the different types of 
air compression. 

Compressed Air Power in Construction. 22 pp. 
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('"mpri'ssi'il Air Power in Manufacturing. 31 pp. 
The Fundamentals of Compressed Air Power. 16 pp. 



'^'^^ H. K. Porter Co.. Inc.. Inc. Dis«ton DiviHion. 

Pittsburgh Pennsylvania 62 pp. Single copy free. Illustrated booklK. Al«o .^quest one 
copy of each of 6 large h .lletin l>oard charts on the use and care of hand saws, wmer saws 
ind other cutting tools. *^ ' 

TUI^sTncll^i!!'^ MATKRIALS. Supt. of Documents. Gov t. Printing Office. Washington. DC 20402. 



Selected Shop Techniques. (NASl.2l:5010). 1965. 102 pp. 60 cents. 71 selected 

mechanics, and technicians. Well illustrated. Sr. hi. and col. 

aRINniNC. WHKEL BOOKLETS. Grinding Wheel InsUtute. 2130 Keith BWg. Cleveland, Ohio 
4^115. I'rtH.. f uttmg. grinding, and abrasive wheel information in illustrated booklets. Sample titles 

n^fl^^l Standard Safety Code for the Use, Care, and Protection of Abrasive Wheels. 
1-1964. 81 pp. 

Cutting-off Wheels. 1965. 20 pp. 

Di.sc Grinding. 1%5. 20 pp. 

(•rinding Machines, High Speed. Heavy Duty. 1965. 13 pp. 

Handling. Storage, and Inspection of Grinding Wheels. 1965. 15 pp. 

Mounting Technique for Wheel Sleeves. 1965. 14 pp. 

Mounted Wheels. 1966. .'?2 pp. 

Portable Grinding Machines. 1965. 29 pp. 

Safety Recommendations for Grinding Wheel Operation. 1965. 24 pp. 

POWER T(K)LS. McKilligan Educational Shop Supply. Maine, New York 13802. Undated. Free 
Titles include: 

How u, use Taps. Dies, and High Speed Steel Drills. 12 pp. Illustrated booklet designed to 
provide layman with complete information. 'hn^uvo 

Power Hacksaw Blades. 15 pp. How to select and use power hacksaw blades. Uluslrated. 

LEAD. Lead Industries Assoc.. Inc.. 292 Madi.son Ave. New York. New York 10017 Free Titles 
include: 

Lead A Material for Minlern Design. Undated. 7 pp. Highly informative. Uhistrated 
booklet on the uses of lead. 



Primary Lead Production Areas in the United States. Undated. 11" x 17* 



map. 
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M?>.T\LrAN INDUSTRY, ( an Manufacturers Institute. Inc. 821 16th St.. N.W. Washington. D.C. 
Single copies free to teachers. Sample titles are: 

Metal Cans Serving Man Throughout the World. Leaflet. Tells the story and many uses of 

tin cuns). iilustraU'd. 

Notes About the Can Manufacturing Industry. Rev. For advanced and technkal studenU. 



IRON AND STEEL 

Nl^u^Y^yrfnf^n^'^n"^ T««ching Aids Distribution Center. Bedford Hills, 

Ne« York 10507 One print of each fiknstrip available free to e^h school. Sl.OO for each addltioaai 
pnnt. Intended for use in high school chemistry, social studies, and science classes. Teaching 
suggestions booklet accompanies each. Color. Fihnstrips hiclude: 

America Grows with Iron and Steel. Undated. 43 frames. Sound 

The Chemistry of Iron. 1966. 36 frames. Silent 

The Chemistry of Steel. 1966. 50 frames. Silent 

The Cradle of an American ludustry. 1966. 48 frames. Silent 

IRON AND STEEL. American Iron and Steel Institute. 150 E. 42nd St. New York, New York 10017. 
Free. Titles include: 



Drawings for Model Builders. 1964. A series of guides and detailed drawings for 
constructing a mtrdel steel mill. Available free to secondary teachers of science, industrial 
arts, and vocati<«naI education. 

Education Cooperation Activities and Services of Amerkaa Iron and Steel 
Institute. Rev. annually. 11 pp. A pamphlet dealing with the ^eel hidustry's cooperative 
u(-tiviti(>s in education during years 1948 to present. 

^vw Dimensions in Steeimaking. 1^7. 8 pp. Available free in classroom quantities to high 
school teachers. Discusses steel industry in our economy, technologtoal changes, and job 
npp<irtuntti(>s. 

STEEL. Bethlehem Steel Corp. Bethlehem. Penn -Ivania 18016. Undated. Free. Well illustrated 
TitU's include: 

ABC's of Su-elwaiching. 10 pp. Amusingly written booklet aboMt buikiing with steel. 

Lft s Build a Bridge. 15 pp. Scientific facts about steel bridges in easy-to-read form. Inter, 
jr. hi. levels. 

Si.t'l Our M<»si Usfful .Metal. PumphU>t. illuKtrattui farts concerning the sttn*! industry. 
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STEEL. CF & I StiH*! Corp. Publicity Dept., P.O. Box 316. Puebto. Colorado 81002. Free in Ifmitod 
quantities. Titles include: 



mast Furnace Department. 1968. Pamphlet. Diagrams and discussion of the workingMof a 
blast furnace. 

Coke Plant Practice. Undated. 20 pp. A thorough, dearly illustrated discussion of the coke 
plant. 

Electnc Steelmaking. 1969. Pamphlet. How steel is made by the electric method. 
Illustrated. 

How Steel Is Made. 17" x 19" poster. 

Oxygen Steel. Colorful diagrams of the latest methods in steel production. 

Seeing CF & I Steel in Action. 1969. 20 pp. Complete story of steel production at CF & I's 
Pueblo. Colorado plant. 

Steel Making in the Open Hearth Furnace. 1967. Pamphlet. How steel is made by the open 
hearth process. 

STEEL INFORMATION BOOKLETS. United States Steel Corp., Public Relations Dept., 526 William 
Penn Place. Pittsburgh, Penn. 1S230. Free to Teachers. Titles include: 



How Steel is Made. Kit, 8" x 10" s 2", contains color fiUnstrip, bottled samples of raw 
materials (iron and steel), and teachers guide and filmstrip text. (Limited to one kit for 
hbrary or visual aid center). Useful m general science, chemistry, and social studies. Inter, 
through sr. hi. level. 

Wall Chart: How Steel is Made. Pull color 35" x 46" linen backed wall charts which 
illustrates the flow of steelmaking process from raw materials to finished products. 
(Limited one chart for library of visual aid center). Inter, through sr. hi. level. 

The World of Steel. Extensively revised 1966. Covers story of iron and steelmaking, 
historical background, scientific, achievements. For social studies and science classes. 
Inter, through sr. hi. level. 

STEEL MATERIALS. Alan Wood Steel Co. Conshohocken. Pennsylvania 19428. Free 
Titles Include: 



Alan Wood: A Century and a Half of Steelmaking. 1962. 23 pp. Illustrated history of the 
Alan Wood Steel Company. 

Information Pamphlets. Undated. Four illustrated pamphlets describing ^eel sheeting and 
stripping, steel plate, diamond, floor plate, and abrasive rilled steel flooring. 
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METALS 



ALUMINUM, aluminum Co. of America. 1501 Alcoa BIdg. PiUsburgh. Pennsylvania. 15219. Free to 
teachers. Titles includes: 

A Brief Story of Aluminum and Alcoa. 15 pp. Du»^ussion of aluminum from mine to uwful 
metal. Illustrated. 

Flow charts. Two color charts depict the stages of aluminum production. Titles irciude: 
Fabricating Chart. 13" x 29" 
Refining Chart. 12" x 20" 
Sm<«lting Chart. 12" x 20" 

Basic Guide to Ferrous Meuilurgy. Tempil Division. 132 W. 22nd St. ^fow York, New York 
10011. 1954. 8'2" X 11" chart. Free. Indicates heat ranges for tranatormation of ferrous 
metals. 

Copper. Anaconda Co. Advertising Dept. Room 2145. 26 Broadway. New York, Nf^w York 
10004. Free in limited quantity. Kit of reprints and charts showing how cop«e» is mined. 

Gold regulations. (T1.10:G 26/3/959). Supt. of Documents. Gov't Printing Office. 
Washington. D.C. 20402. Rev. 1969. 16 pp. 10 cents. Federal reguIaUons governing 
acquisitions, use. and sale of gold. Sr. hi. and col. levels. 

SCIENTIFIC AMERICAN OFFPRINTS. W. K. Freeman and Co. 660 Market St.. San Francisco, 
Calif. 94104. 20 cents each. Send of list of individual magazine articles for class room use, each 
including bibliography. Titles include: 

Titanium: A New Metal. (258). By George A. w. Boehm. 1949. 5 pp. 

Zirconium. (259K By Stephen M. Shelton. 1951. 6 pp. 

U.S. ATOMIC ENERGY PUBUCATIONS. U.S. Atomk Energy Commission. P.O. Box 62. Oak 
Ridge. Tennessee 37830. Single copies free. Sr. hi. and col. levels: 

PLUTONIUM. By Wii'iam N. Miner. 1966. 54 pp. Describes discovery and uses of 
Plutonium. 

Synthetic Transuranium Elements. By Earl K. Hyde. Rev. 1967. 44 pp. Discusses 
Transuranium production. 

United Sutes Steel Publications. Manager. Educational Services. Public Relations. United 
States Steel Corp. 626 William Penn. Place. Pittsburgh, Pennsylvania 15230. Send for 
college and universHy or elemenUr^ and secondary lists of free publications on general, 

tf onomic. or Kcit'ntific aspects of steel. 

Zinc--A Mine to Market Outline. Zinc Institute. 324 Ferry St. Lafayette, Indiana 47901. 96 
pp. Free to teachers. Explains the imporUnce of zinc, its processes of manufacture, its 
properties, and its application. 
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MAGAZINES AND NEWSPAPERS 

Many of the magazines and newspapers listed below are free. EspeclaUy if a request is made on 
t^e";;,«jrr ''.*«"""rr » P"Wi«h.rs win «end a year'« subscription free to help one decide Tf 
hLH^fff 'I subscription price is changed, many school Ubraries have money 

Jl5^ J**'. ^^fP*"^'?^"^^ magazines. Magazines written for and by various industries add 
considerably to the undersUnding of the student and help bridge that gap between school operations 
and mdustrial production methods. i«ruMwu» 

^'ri^^^ZJ2"'"p^fr'^"%*^"^"' Relations Dept.. The Editor. Akoa Aluminum Newsletter. 1250 
Alcoa Bidg.. Pittsburg. Penn. 15219. (Monthly-Free) 

DuPont Magazine, E. I. DuPont de Nemours and Co., Wilmington, Delaware 19898 
S7''^*/yeirf " «»tchcock PubUshing Co., Hitchcock Bldg.. Wheaton. lU. 60187 (Monthly - 

Foundry. Foundry. Penton Plaza. Ohio 44114 (Monthly-free) 

iron Chilton Co.. Inc. 56th and Chestnut St.. PhUadelphia, Penn. 19139 (Weekly - Controlled 
free subscnptions; otherwise $25.00/yeari v^untroiiea 

Machinery, Industrial Press Inc.. Machinery. 200 Madison Ave.. New York. 10016 (Monthly - Free) 

^^'^OO/yearT 221 Columbus Ave.. Boston. Mass. (Monthly - 

Metalworking News, Fairchild Publications Inc.. 7 East 12th Street. New York, New York 10003 
(Weekly newspaper - $1.50/year| 

Metal Progress. American Society for Metals. Metals Park. Ohio 4407.3 (Monthly/free) 

Modern Casting. American Foundryman s Society. Golf and Wolf Roads. Des Plaines. lUinois 60016 
i»15.00/year) 

Modern Metals. Modem Metals Pub. Co.. 919 N. Michigan Ave.. Chicago. Ill, 60611 (Monthly 
$6.00/year to users of nonferrous metals) 

Modern Machine Shop. Gardner Publications, Inc., 600 Main St., Cii'i ..inati. Ohio 45202 
(Mcnthly/free) 

Products Finishing. Gardner Publications Inc. 431 Main St. Cincinnati. Ohio 45202 (Monthly/ free) 

Production. Brainson Pub. Co.. Box 101. Bloomfield Hills. Mich. 48013 (Monthly-one year free-then 
$12.00/year.) 

iiteel Facts, American Iron & Steel Institute. Public Relations Dept.. 1000 16th St. N W 
Washington. D. C. 20036 (Quarterly - Free), 

U. S. Steei Xews. Personnel Services Dept.. United States Steel Corp.. 625 William Penn Place 
Pittsburg. Pa.. (Bimonthly - Free) 

Welding Journal. American Welding Society. 345 East 47th St., New York. N. Y. 10017 (Monthly - 
free with membership in AWS, otherwise 88.00/year) 
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PROFESSIONAL PUBLICATIONS 

'i\-r.'.tnVlllj2m Education. Technical Education, 400 North Bi^adway. Milwaukee. 

Journal nf Induntriai Arts Education. 3100 Elm Ave., Baltimore. Maryland 21211 

^'Z^^Z^'tmll?^^^^^^ *"^"^r"^ Education. American Industrial Arts 

Assjociation. 1201 16th St.. N. W. Washington. D. C. 20036 

Schmd Shop. Box 623. 4I« Longshore Drive. Ann Arbor. Michigan 48107 

AUDIO VISUAL SOURCES 

There are many films, film loops, charts, pamphlets, etc. listed throughout this curriculum guide. 
They are hstod because they are used by the committee or they have been suggested by other 
teachers. 

• 

N<-w films, charts, etc. aie constantly made available as new material or to replace current 
publications that are no longer up to date. This list of associations, socieUes. and other organizaUons 
that publish these aids is provided as a source to constantly up date information. A letter on school 
stat«»nary every year or two will bring a constant flow of new information to up-date classroom aids. 

Alcoa Informational Aids, Educational Services Section. 818 Alcoa Bldg., Pittsburg. Penn. 15219 

Aluminum Association. Publications Dept.. 7.50 Third Ave., N. Y., N. Y. 10017 

American Association of Industrial Management. Suite 309. Benso Manor. Jenkintown. 
Pennsylvania 19046 Book--300 Films listed. $7.50 

.American Foundrymens ' Society. Golf and Wolf Roads. Des Plaines, niinois 6(M)16 
American Iran and Steel Institute. 150 East Forty Second St.. N. V.. N. Y. 10017 
American Society for Metals. Metals Park. Ohio 44073 

American Society of Testing Material. 1916 Race St.. Philadelphia. Penn 19103 

American Zinc Institute. 292 Madison Ave., N. Y.. N. Y. 10017 

Brett Vi.'iual Aid Service. 7821 Big Bend Blvd.. Webster Groves, Mo. 63119 

f^ast iron Pipe Research Association. Executive Plaza East. 1211 West 22nd St.. Suite 323. Oakbrook 
Ilhnots 60521 

Clausing Division. Atlas Press Co.. 1916 N. Pitcher St.. Kalamazoo, Mich. 

DCA Educational Products Inc., 4865 Stanton Ave., Philadelphia. Penn. 19144 

Dept. of the Interior, Burtau of Mines. 1800 Forbes Ave., Pittsburg. Penn. 15213 

Jam Handy Organisation, School Service Dept.. 2821 E. Grand Blvd.. Detroit, Michigan 48211 
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Mcdratv HiU Tt xt Films and Film loops, McGraw-Hti! Book Co., Manchester Road, Manchester. 
Mo. tiatiai 

Sfetal Treating Institute, 40 Helan Ave., Box 448. Rye. New York 10580 

Modt'ni Talking Pivturt's Si'nici'. Swank M<itic»n Pictures Inc., 201 S.Jefferson, St. Louis, Mo. 63103 
National Machine Tool Benders Assoc., 2139 Wisconsin Ave., Washington. D. C. 20017 

Repuhlir Steel Corporation, Advertising Division, Republic Bldg., Cleveland, Ohio 44101 

RMI Films Production, 4916 Main Street, Kansas City, Missouri 64112 

Society of Manufacturing Engineers, 20501 Ford Road, HearlKirn. Mich. 48128 

Society for Visual Educationa Inc. 1345 Deversy Parkway, Chicago, HI. 60614 

Sound Film Loop Source Directory, Technicolor. Commercial and Educational Division, 13(M) Frawley 
Drive. Cosa Mesa, Calif. 92627 

South Bend Lathe Company, 400 W. Sample St.. South Bend. Indian^ J6623 

United States Steel Corp., Chicago Fihn Distribution Center. 108 South La Salle St.. Chicago. III. 
60690 

Visual Products Division 3'M Company, American Business Systems Co.. 220 Main St.. Joplin, Mo 
64801 

Electronic Business Equipment Inc., 1500 Grand Ave., Kansas City. Mo. 64801 
Themo-Fax Sales /nc. 1601 Washington Ave.. St. Louis. Mo. 63103 
American Bu^itiess Systems Co., 416 S. Jefferson, SpringHeld. Mo. 65806 
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16min FILM DISTRIBUTORS ADDRESSES 
American Iron and Steel Institute, 150 E. 42nd St., N. Y., N. Y. 10017 
Bekr Manning Co., HOC Seminary St.. Rockford. Dl. 61105 
BFA Educational Media, 2211 Mkhi^n Ave.. Santa Monica. Calif, 90404 
Department of the Interior, Bureau of Mines, 4800 Forbes Ave., Pittsburg. Penn. 16213 
Fend All Company, 11001 Manchester Road, Kirkwood, Mo. 63122 
McGraw-Hill Book Co.. Test Film Dept., 1221 Ave. of the Americas, N. Y.. N, Y. 10020 
*^63103 ^"^"^^ ^'^'^ Pictures, Inc., 201 S. Jefferson, St. Louis, Mo. 

National Machinery Co., ?. O. Box 747. Tisson Ohk> 44883 
Sorton Co.. One New Bond St., Worcester. Mass. 01606 
Rennolds Metals Corp., P. O. Box 2346. Richmond. Virginia 23218 
Shell Oil Co.. 149-07 Northern Blvd.. Flushing, N. Y. 11364 

United States Steel Corp., Chicago Fihn Distr. Center, 208 S. Lasalle St., Chicago, HI. 60690 
Washington Steel Corp. Washington, Penn 16301 
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Appendix II 

PUBLISHERS ADDRESS LIST 

Abelard-Schuman. Ltd., 6 West 57th Street. New York, New York 10019 

Aero Publishers, 329 Aviation Road, Fallbrook, California 

Atdine Publishing Co.. 320 West Auams Street. Cliicago, Illinois 60606 

American heritage Publishing Co., 551 5th Avenue, New, New York 10017 

American Technical Society. 848 East 58th Street, Chicago, Illinois 60637 

Appieton Century <Div. of Meredith Press), 260 Park Avenue, New York, New York 10017 

Arco Publishing Co.. Inc., 219 Park Avenue, South New York, New York 10003 

Charles A. Bennett Co.. Inc.. ^ Detweiler Drive, Peoria, Illinois 61614 

Bentley. Robert, Inc., 872 Massachusetts Avenue, Cambridge, Mass. 02139 

Bobbs-MerriU Co., Inc., <Div. of Howard W. Sams & Co., Inc.), 43(M) West 62nd Street, Indianapolis, 
Indiana 46206 

Bruce Publishing Co., 400 North Broadway, Milwaukee, Wisconsin 53201 

Chilton Book Company. 401 Walnut Street. Philadelphia, Penn. 19106 

Coward-McCann, Inc , 200 Madison Avenue, New York, New York 10016 

Crowell, Collier Educational Corp. (Div. of Crowell, Collier and Macmillan, Inc.), 866 Third Avenue. 
New York, New York 10022 

Crown Publishers, Inc., 419 Park Avenue, South New York, New York 10016 

Deluis, Kasing and Co., Siekerwul) 21, Bielfeld, Germany 

Dial Press, 750 Third Avenue, New York, New York 10017 

Dodd. Mead and Co.. 79 Madison Ave.. New York, New York 10016 

Doubleday and Co., Inc.. 277 Park Avenue, New York, New York 10017 

R. C. Dresser, Boston, Massachusetts 02101 

Duell, Sloan and Pearce. 260 Park Avenue, New York. New York 10017 
Faber and Faher. 24 Russell Square, London. England WCl 

Funk and Wagnalls Co.. (Div. of Readers Digest Books), 380 Madiron Avenue, New York. New York 
10017 

Goodheart, 18250 Harwood Avenue. Homewood, Illinois 60430 
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Grossman PublwhiTN. Inc.. 125A East 19th Street. New York, New York 10003 
Paul Hamlyn. 583 Fulham Road. London, England SW6 
Hanover IIou!<t>. Ctarden City. New York 11530 

Hareuurt. Brace and World. Inc.. 757 3rd Avenue, New York, New York 10017 

Harpei and Row Publifhers. 49 East 33rd Street, New York. New York 10016 

Hayden Book Company, {J. F. Rider Division) 116 West 14th Street, New York, New York 10011 

lliffee NTP Inc.. 300 East 42nd Street, New York, New York 10017 

Industrial Reiations Counselors. 1270 Avenue of the Americans, New York, N. Y. 10020 

iowa State University Press. Press Building, Ames, Iowa 5(H)10 

Uppintutt. J. B. Co., East Washington Square, Philadelphia, Penn. 13673 

Little. Brown and Co.. 34 Beacon Street, Boston, Mass 02154 

Maclaren and sons. 288 Argyle Street, Glasgow, C2, Scotland 

Macmillan Company (Div. of Crowell, Collier, and Macmillan) 866 3rd Avenue, New York, New York 
10022 

Meredith Press, 250 Ave., New York. New York 10017 

Julian Messner. Inc.. 1 West 39th Street. New York, N. Y, 10018 

M. Knight and McKnight Publishing Co., 29 East 10th St., N. Y., N. Y. 10003 

McNaliy and Laftin. Publishers. 114 East De Le Guerra St., Box 1316, Santa Barbara, California 
93102 

John Murray. Ltd.. 50 Albmarle Street, London. England Wl 

New Horizons Publishers (Div. of Fuller & Dees Marketing Group), 154 East Erie Street, Chicago, HI. 
60611 

Oceana Publications, Inc., 40 Cedar Street, Dobbs Ferry, New York 10522 

Oxford Book Company. 71 5th Ave.. New York. New York 1(XM)3 

Pergamon Press. Fnc, 122 East 56th St., New York, New York 10022 

Printing Industries of America, 20 Chevy Chase Circle, N. W. Washington, D. C. 20015 

Putnam's G. P. Sons, 200 Madison Ave., New York, New York 1(K)16 
Reinhold Publishing Corp.. 430 Park Ave.. N. Y., N. Y. 10022 
Richards Rosen Press, Inc., 29 East 21st Street, New York, New York 10011 
Ronald Press Co., 79 Madison Ave., N. Y., N. Y. 10016 
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St. MarttnM Prvsw. Inc., 175 5th Ave.. N. Y.. N. Y. lOOlO 

Sampson Law. Marston ^Distributed by Ginn & Co.), Boston, Mass. 02101 

Howard W. Sams & Co.. Inc.. 4300 West 62nd Street. Indianapolis. Ind. 46206 

Scholastic Book Services, Scholastic Magazines. 50 West 44th St.. N. Y.. N. Y. 10036 

Scribner's Charles Sons. 597 Fifth Avenue, N. Y.. N. Y. 10017 

Sterling Publishing Co.. Inc.. 419 Park Ave., South N. Y., N. Y. 10016 

Superior Publishing Co.. 708 6th Ave.. North. Box 1710. Seattle, Wash. 98111 

Technical Publications. Inc.. 934 Wyandotte St.. Kansas City, Minn. 64105 

Time-Life Books (Div. of Time. Inc.). Time & Ufe Bldg.. N. Y., N. Y. 10020 

Van Nostrand. D. Co.. Princeton. New Jersey 08540 

Walck. Henry Z., Inc. 19 Union Square. West, N. Y., N. Y. 10003 

Ziff-Davis. 595 Broadway, New York. New York 1(K)21 

American Technical Society. 848 East 58th St., Chicago, 111. 60637 

Atlas Press Co.. 1822 North Pitcher St.. Kalamazoo, Mich. 49007 

W. A. Benjamin. Inc.. 2465 Broadway. New York 2n, N. Y. 

Cincinnati Milling Machine Company, Cincinnati, Ohio 

Delmar Publishers. Inc.. Mountain View Ave.. Albany. N. Y. 12205 

John L. Lincoln Arc Welding Foundation, Cleveland, Ohio 

Technical Kducation Division. VfrGraw-Hill Book Co.. 330 V*'. 42nd St.. N. Y.. N. Y. 10036 

North American Publishing Co. 134 No.. I3th St., Philadelphia. Penn. 

South Bend Lathe Works. South Bend. Indiana 

The Steck Co.. Box #2028, Austin, Texas 78765 

John Wiley & Sons. Inc.. 605 Third Ave.. N. Y.. N. Y. 10016 
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Appendix III 



METAL EQUIPMENT LIST 



HOW TO USE THE EQUIi^lENTS LISTS 



It should hv emphasized that the lists presented in each Section are 
provided as recommendations and should be considered open and flexible. 
They are suggested only as a guide. 

Any selection of equipment and tools for inclusion in these lists 
necessarily involves choices among alematives. It is not intended that any 
. one school should buy all of the items recommended, nor is this necessary. 
However, the purchase of all items in each list would assure the kind and 
amount of equipment sufficient to carry on basic processes within each 
area. 



ERJ.C 



10-15 



TOOL LIST 
LEVELS I \l III IV 
METALS 



i. FAB8tCAHING MACHINES AND 
ACCIiSSORif-S 



lyTliOPUCTORY QtANTiTY APVANCKD QDANTITY 



Bar Folder (30") 
Arbor, Milling machine 
Render. Universal 
Boring Bar iflet) 
Brake. Box and pan 
Buffer. Long arm 
Buffer. Pedestal 
Chuck. Magnetic 

Cutter. Milling Machine. end (set! 

Cutter. Milling Machine 

Cutter. Milling Machine 

Cutter. Milling Macnine 

Cutter. Milling Machine. 
Slitting 

Cutting-Off Tool. Lathe 

Drill. Elec.. Portable (>4 ") 

Drill. Elec.. Portable (3/8* ) 

Drill, Elec. Portable ('2") 

Electroplating Unit 

Forge, Gas 

Foaming, Roll, Slip 

Furnace, Crucible 

Furnace, Heat treating 

Grinder. Heavy duty pedestal 



X 



X 
X 



X 
X 
X 



6 
1 



X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 

X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
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i. FABRIC ATlMi M AHitNCS AND 
ACttSSORtt.S 



INTROPUCTORY QtTAWTITY 



ADVANCED 



iH'ANTmf 



Urinder« Pedestal 
Grinder, Surface 
Indicator. Dial test 
Jolt Squeezer, Foundry 

Knurling Tool 
Lathe (coarnel 

Knurling Tool 
Lathe (fine) 

Knurling Tool 
Lathe (medium) 

Lathe. MeUlworking (10") 

Lathe, Metalworking (14*') 

Lathe, Spinning U2") 

Mandrel. Epansion (set) 

Milling Machine, Horizontal 

Milling Machine. Universal 

Milling Machine, Vertical 

Oven. Core 

Press Arbor 

Press. Drill (IS'*) 

Press. Drill (17'') 

Rotary Machine. Combination 

Sand Blaster 

Sand Mulier 

Saw. Band (powerl 

Saw. Hack (power) 

St«uin/i Dtjwn Machine 

Shaper. Metal 

Shear, ring and circle 
cap. 20 ga.. mild steel 



X I X 1 

X 1 

X 2 

X 1 

X 6 

X 6 

X 6 

X 3 X 6 

X 2 

X 1 

X 2 



X 
X 
X 
X 
X 

X 2 X 

X 
X 

X 
X 
X 

?C 1 X 

X 
X 

X 
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I. t-ABMCATIMI* MAriilNI-:S ANU 



INTRODUCTORY «M'ANTITV AOVANCI-D (^t'ABmTV 



Shear. Squaring Utat 
cap. Ifi ga.: mild »tee\ 

Spray CJun Outfit 
general shop 

Tester. Hardness 

Tool Holder, Lathe 
(left hand) 

TiMi Holder. Lathe 
<right handl 

Too! Holder, Lathe 
(straight) 

Torch. Gas 

Welder, Arc (AC/DC} 

Welder. MIG 

Welder. Spot 

Welder. TIG ' 

Welding OutHt, Oxyacetylene 



X 
X 



X 
X 
X 



6 
6 

6 

2 
1 



X 
X 



X 
X 

X 
X 
X 
X 
X 



1 
1 

6 

6 

6 

2 



ii. flAMD TOOLS AMD EgUiFMfvNT 
Anvil (100 lb.) 

Apron. Foundry 

leather, approx. 44 "L 

Apron, Rubber 

Apron. Welding 

leather, approx. 44 "L 

Awl. Scratch (6") 
Bellows, Molder's (8") 
Broom. Push (10") 
Brush, Bench 



X 
X 

X 
X 
X 
X 

X 



2 
1 

2 
4 
1 

.3 
12 



X 

X 

X 
X 
X 
X 
X 



2 
2 

2 
4 
1 
3 
12 
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»♦ HAMD T<MM.S AMP j-iQtlPMKNT 



iWHODUCTORY QUAJOmf ADVANCED QUANTITY 



Brush, wire 
overall length 10" 

Bulb. S{ionge 

Caliper. Hermaphrodite (6") 
lock joint 

Caliper. Inside <6") 
solid nut, bolt spHng 

Caliper. Outside (6") 
solid nut, bolt spring 

Caliper. Outside <8"1 
solid nut. bolt spring 

Caliper, Vernier 
6" cap. 

Can, Oily waste 
10 gal. cap. 

Can, Safety (1 qt.) 

Can. Safety (1 gal.) 

Chisel. Cape 

•a" stock, 'ii" cutting edge 

ChiwI. Cold {set) 
cutting edge of 

«4". 3/8". ^". ^4" 

Chisel. Diamond point (set) 
•4". 3/8". Vi" bits 

Chisel. Round nose (set) 
•4", 3/8" bits 

Clamp. "C" (4") 

Clamp. "C" (6") 

Clamp. "C" (8") 

Clamp. "C" (10") 

Countersink, Bit 

Countersink. High speed steel 

Crucible i0 4) 

Crucible (# 10) 



6 



X 
X 
X 



X 
X 
X 
X 
X 

X 
X 
X 



6 



6 



2 
2 
2 



4 
4 
4 
4 
1 

1 

2 

2 



X 
X 



X 
X 
X 

X 
X 
X 



X 
X 
X 
X 



6 

1 

2 

6 
6 
2 
1 
1 

2 
2 
2 



2 

2 

4 
4 
4 
4 



X 
X 



2 
3 
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n. HAND T<Nllii AND i-:Oltli»MENT 


iimoDticroitY 




ADVAIKCEO 


QUAimrv 


Cntcibie Hand Shank (1 4) 


X 




X 


J 


Crucible Lifter (2-inan) 


X 




X 


J 


Crucible Ring Shank 


X 




X 


J 


Cutter. Bolt (minimum 14") 


X 




X 


J 


Cutter. Pipe 






X 


J 


Cutter. Sprue 


X 




X 




Die, Dapping 


X 




X 


J 


Die. Letter (set) 


X 




X 


J 


Die. Number (sett 


X 




X 


J 


Divider. Spring (4") 






X 


2 


Divider. Spring (6") 


X 


6 


X 


6 


Divider. Spring (8") 






X 


2 


Dresser. Abrasive wheel 


X 




X 




Drill. Hand U" 


X 




X 


J 


Drill. Hand (3/8") 


X 




X 


J 


Drill Stand. Fractional 


X 




X 


J 


Drill. Twist (letter set) 


X 


, 


X 


J 


Drill. Twist (number set) 


X 




X 


, 


Drill, Twist (fractional set) 


X 




X 


J 


Drill. Twist (fractional set) 


X 


1 


X 


1 


Extractor. Screw (set) 


X 


1 


X 


1 


rites 










a riat tsastarci 


X 


4 


X 


4 












10 rlat oastard 


X 


4 


mm 

X 


4 


Doubie^Cut 










4 Mill Smootn 


X 


6 


X 


6 


o Mtii smootn 


X 


6 


X 


6 


8" Mill 


X 


6 


X 


6 


6" Round Second-Cut 


X 


2 


X 


2 


8" Round Bastard 


X 


6 


X 


6 


8" Three- Second-Cut 


X 


4 


X 


4 



Square 
(Triangular) 
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n. HAND TOOLS AND KQUPMENT 



CDTtODUCTOSY QUADmTY AOVAKCEO QUANTTTY 



File Card and Brush 

Flask, Foundry (large! 

Fla^. Foundry (smalll 

Gauge. Center 

Gauge. Drill point 

Gauge. Micrometer, Depth 

Gauge, Radius and fillet 

Gauge. Screw pitch 

Gauge. Small hole 

Gauge. Surface 

Gauge. Telescopic 

Gauge. Thickness ("feeler") 

Gauge. Vernier height 

Gauge. Wire and 
sheet metal (American) 

Gauge. Wire and 
sheet mcUl (U.S.S.) 

Gloves. Asbestos (pair) 

Gloves. Leather (pair) 

Gloves, Thick rubber (pair) 

Goggles (spectacles) 

Goggles, Gas welding 

Groover, Hand (set) 
set of 3: sizes 0. 2, 4 

Hammer, Ball peen (8 ot.) 

Hammer, Bali peen (12 oz.) 

Hammer, Ball peen (16 os.) 

Hammer. Ball peen (30 oz.) 

Hammer, Chipping 



X 
X 
X 
X 



X 
X 
X 
X 
X 
X 

X 
X 
X 



6 
4 
4 

3 



1 

2 

4 

2 

24 

3 

2 

2 
4 
2 



X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 

X 

X 
X 
X 
X 
X 

X 
X 
X 
X 

X 



6 



X 
2 

6 

2 

24 
8 
2 

2 
4 

2 
2 

?. 
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li. HAND nWlH AND K^iilPMENT 



INTRQDfCTORY QUANTITY ADVANCED QUANTm 



Hammer. Engineer's (40 oz.\ 

Hammer. Engineer's <48 oz.) 

Hammer. Riveting 

Hammer, Soft face <4 oz.) 

Hammer, Soft face (8 oz.) 

Heimet, Welding 
(arc) (head type) 

Leggings, Molder's (pair) 

Mallet. Hardwood 

Mallet. Rawhide (10 oz.) 

Mallet, Rubber 

Micrometer, Inside (set) 

Micrometer, Outside il") 

Micrometer. Outside (2") 

Micrometer. Outside (3") 

Micrometer. Outside 
(screw thread) 

Micrometer, Outside 

Moid, Ingot 

Nipper, End cutting (6") 
Oiler, Bench 

Oilstone, Combination, India 
Pan. Dust (12" steel) 
Parallels. Adjustable (set) 
Pencil Sharpener, Standard 
Plate, Angle 
Plate, Surface 
Pliers, Combination (6") 
Pliers. Combination (8 ') 



X 
X 
X 
X 
X 
X 

X 
X 
X 
X 

X 
X 
X 
X 



X 

X 
X 

X 
X 



2 

1 

2 
2 
2 
2 

2 
4 
4 
2 
1 
4 
2 
1 



1 
1 

12 

2 
1 
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X 
X 

tO-22 



6 
4 



X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 

X 
X 

X 
X 

X 

X 
X 
X 

X 
X 
X 
X 
X 

X 
X 
X 



2 

I 

2 
2 
2 
2 

2 

4 

2 
2 

1 

6 

2 

1 



1 

1 

1 
12 

2 
1 
1 
1 

2 
1 

6 



INTRODUCTOHY QUANTITY ADVANCED QUANTITY 



Piters. Diagonal cutting (6") 

Pliers, Needle nose <6"j 

Pliers, Straight nose (8") 

Pliers, Vise-grip wrench <7") 

Punch. Center (set! 

Punch. Drive (set) 

Punch. Hollow (set) 

Rammer. Hardwood 

Reamer, Center (set) 

Reamer, Expansion (set) 

Reamer, Pipe 

Riddle. Foundry 

Rivet Set (set) 

Rule. Circumference (36") 

Rule, Flexible. Steel tape (12') 

Rule. Hook (12"L) 

Rule. Short (set) 

Rule, Steel (6") 

Rule, Steel (12") 

Rule, Steel (24") 

Saw, Hack (hand) 

Saw, Jeweler's (4") 

Saw, Jeweler's (6") 
Scissors (8") 

Screwdriver, Offset 
Phillips (set) 

Screwdriver, Offset 
Straight slot (set) 

Screwdriver. Phillips (set) 



X 
X 
X 
X 
X 
X 
X 
X 

X 

X 
X 

X 
X 
X 



X 
X 
X 
X 

X 
X 
X 



2 
2 
2 
2 
4 
1 
1 
2 

1 

1 

2 
4 

2 
2 



6 
12 
2 
6 

2 
4 
1 



X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 

X 
X 
X 

X 



2 
2 
2 
2 

6 
1 
i 
2 

1 
1 
1 

2 
4 

2 
2 
4 
1 
8 
12 
2 
6 
2 
4 
1 
1 
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H. HAND TWH S AND EQl'lPMENT 



iNTRODt'CTORY QDANTmr ADVANCED QUANTITY 



Screwdriver, Sundard bit 
Scriber 

Seamer. Handy 

Shield. Face 

Shovel, Square point 

Sleeves. Molder's (18"L) 

Slick and Oval U") 

Slick and Ova! U'4") 

Snip. Aviation (left) 

Snip, Aviation (right) 

Snip, Aviation (Combination 
and straight) (10"L) 

Snips. Hawkbill (3" cut) 

Snips, Tinner's 
Straight (# 8) 

Snips. Tinner's 
Straight {0 10) 

Soldering Copper, 
Electric (60 W) 

Soldering Copper, 
Electric (200 W) 

Soldering Copper, 
Electric (300W) 

Soldering Coppei (pair) 

Soldering Copper (pair) 

Soldering Copper (pair) 

Sparklighters 

Square, Combination (12") 

Square, Combination set 
(with protractor and 
Center head) (12") 

Stake, Beakhom 



X 
X 

X 
X 

X 

X 

X 

X 

X 

X 

X 

X 
X 



X 
X 
X 
X 



2 

6 

2 
2 



2 
2 
2 

1 
4 



4 
2 
1 
6 
6 
1 



X 

X 

X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 

X 
X 

X 
X 

X 
X 
X 
X 
X 
X 



2 
6 
2 
12 

1 
1 
1 
1 
2 
2 
2 

1 
4 

2 



2 
2 
1 
6 
6 
1 
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11. HAND T<MH.S AND KQiflPMENT 



INTRODUCTORY QUAWTITY ADVANCED QUANTITY 



Stake, Blowhorn 

Stake. Bottom 

Stake, Candle mold 

Stake. Conductor 

Stake, Double seaming 
set with 4 edges 

Stake, Grooving 

Stake, Hatchet 

Stake, Hollow mandrel 

Stake. N<*edle case 

Stake, Round head 

Tap and die. 

Machine screw (set) 

Tap and Die. NO 
{U.S. Standard) (set) 

Tap and die, NF 
<S.A.E.) (set) 

Tap and Die, Pipe (set) 

Tongs. Blacksmith. Curved lop 

Tongs. Pick up (flat lips) 

Trammel points 

Trowel, Foundry 

Truck. Welding cylinder 

V Block and Clamps (set) 

Vise. Angle, Drill 

Vise, Bench, Drill 

Vise. Machinist's bench 

Vise. Pen (set) 

Wrench. AdjusUble end (6"L) 
Wrench. Adjustable (8 ") 



X 
X 



X 
X 

X 
X 
X 

X 

X 
X 
X 
X 

X 
X 

X 

X 



1 

1 



I 
1 

1 

2 
2 
1 

1 
1 
1 
2 

12 
1 

2 
2 



X 
X 
X 
X 



X 
X 

X 
X 
X 
X 



X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 



i 
1 
1 
1 



1 
1 

1 
1 
1 
1 



1 

2 
2 

1 
1 
1 

2 
2 
2 

12 
1 

2 
2 
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HAND TIMM.S AND KQDIPMENT 



INTRODUCTORY QUANTITY ADVANCED QUANTITy 



Wrench. Adjusuble end {10' ) 

Wrench. Adjustable end (12 ') 

Wrench. Allen Key 
(hex) (set) 

Wrench, Bos (set) 

Wrench. Open end (set) 
U" - 1" 

Wrench. Pipe (10'*) 

Wrench. Pipe (14") 

Wrench, Pipe (18") 

Wrench. Socket 
(3/8" drive) (set) 

Wrench. Socket 
(H" drive) (set) 



X 
X 



X 
X 



X 
X 
X 

X 
X 

X 
X 
X 

X 



2 
2 



111. GENERAL FURNISHINGS 
Bench, Arc Welding 
Bench, Gas Welding 
Bench, Machine 
Bench, Metaiworking (2 place) 
Bench, Metaiworking (4 place) 
Bench. Molding 

Bench, Sheet Metal 
(with stake plates) 

Bench. Soldering 

Bench, Spot welding 

Bench, TIG welding 
fire brick tip 

Bookcase 

Cabinet, Filing (4 drawers) 



X 
X 
X 
X 
X 
X 
X 

X 
X 
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1 
1 

i 

2 
4 
I 
1 

2 
I 



X 
X 
X 
X 
X 
X 
X 

X 
X 

X 
X 
X 



2 

2 

2 

1 

4 



Hi. GFtSERAl FtlKMSIIiNGS 



INTRODUCTORY OUANTITY ADVANCED QUANTITY 



Cabinet. Finishing (storage) 

Cabinet. Small parts 

Cabinet. Storage 

Cabinet, Tool storage 

Chair. Teacher's 

Compressor. Air 

Desk, Teacher's 

Fire Blanket 

Fire Extinguisher 

First Aid Kit 

Furance. Bench 
gas. 2 burner 

Projector. FilmstHp (35mm) 
and slide (2" % 2") 

Projector. Motion picture (Sound) 

Projector, Overhead 

Rack. Metal Storage 

Screen. Projection 

Spray. Booth. Dry 

Stool. Student's adjustable 

Table. Drafting 

Table, Overhead projector 



X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 



X 
X 
X 
X 

X 
X 
X 



1 
1 

4 

1 
1 
1 
1 
1 

3 
1 
2 



1 
1 
1 
1 

24 

1 

1 



X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 



X 
X 
X 
X 
X 
X 
X 
X 



1 
1 

6 

1 
1 
1 
1 
1 

3 
1 

2 



I 
1 
1 
1 
1 

24 
1 
1 
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TEXTBOOKS AND/OR REFERENCE BOOKS 
FOR METALWORKING 

Ailvanvvil Diemakin^. OstiTgaard. D Kugene, 1967, McGraw-Hill Publishing Co. 

Aim for a Job in the Iron and Steel Industry, Sullivan, J. W,, Richards Rosen, 1967 

Aim for a Job in Welding, Berg, L.D.T.. 1967, Richards Rosen. 

An Outline of Metallurgy, Simons, Eric N., 1969, Hart Publishing Co. 

Applied Strength of Materials, Jensen, Alfred and Chenoweth, Harry. 1967, McGraw-Hill. 

Apprentice. Mechanical Trades, Arco, 1^5. 

Arf Metal and Enameling, Hawkins. C. V., 1967, Bennett Publishing Co. 
Art Metals. Siegner, C, V,, 1961, Goodheart Publishing Co. 

AudeVs Machinists Library: Basic Machine Shop Practices, Black, Perry 0., 1965, Audel. 

Auders Machinists Library: Machine Shop, Black, Perry O., 1965, Audel. 

Auders Machinists Library: Toolmakers Handy Book, 1966, Audel, 

Basic Arc Welding, Griffin, Ivan and Roden, Edward, 1962, Delmar. 

Basic Diemaking. Ostergaard, D. Eugene, 1963, McGraw-Hill. 

Basic Fluid Mechanics, Robinson, J. Lister, l%d, McGraw-Hill. 

Basic Machines. U,S. Bureau of Naval Personnel, USGPO, 1^5. 

Basic Metalwork, Glazener, Everett, 1967, Steck Co. 

Basic Oxyacetylene Welding, GrifHn, Ivan and Roden, Edward, 1967, Dehnar. 

Basic Principles of Gating, American Foundrymen's Society, 1967, 68, Addison- Wesley. 

Basic Principles of Risering, American Foundrymen's Society. 1968, 64, Addison-Wesley. 

Basic Tig Welding, Griffing, Ivan and Roden, Edward. 1962, Delmar. 

Brazing Manuel. American Welding Swiety, 1963. 

Buidling with Steel, Haiperin, D. A., 1966, American Technology Society. 

Chipless Machinery: Methods of Cold -forming Ferrous Metals Including Heading. Rolling, Spinning. 
Swaging. Extruding, and High -Energy -Rate Forming, Wick, C. H.. 1960 Industrial Press. 

Contemporary Metal Home Furnishings, Lux, D. G. and Towers, E. R., 1957, McKnight. 

Creative Wrought Ironwork. Underw{K>d, Austin, 1^6, Van Nostrand. 

Current Welding Process, American Welding Society, 1965, AWS, 
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Dictiofiary of Alloys. A. Simons, Eric N., 1970. Hart Publishmg Co. 
Dictionary of Technical Terms, Crispin^ FrederiCt 1970, Buree Publishing Co. 
Early America:^ Metal Projects, Daniel, Joseph W.. 197X. McKnight. 
Electn}slag Welding, B. E. Paton. Editor* 1962« AWS, 

Encyclopedia of Basic Materials for IHastics, Simonds, Herbert R. and Church, James M., 1^7, 
Reinhold Publishing Co. 

Engineering Aide, Arco, 1965, Arco. 

Engineering Encyclopedia: A Condensed Encyclopedia and Mechanical Dictionary for Engineers, 
Mechanics, Technical Schools, Industrial Plants ..... Jones, Franklin, 1963, Industrial Press. 

Exploring Mvtalworking, Walker, John, 1972, Goodheart-Willcox Co. 

Forging and Forming Metals, Rusinoff, S. E., American T^hnok^ &^iety, 1952. 

Fosging and Welding. Smith, R. E., McKnight Publishing Co., 1967. 

General Metals, Feirer, John L., 196&, McGraw-Hill Publishing Co. 

General Metals for Technology, Giachino, J. W, and Schoenhals, N. L., 1964, Burce Publishing Co. 

Guide to Uncommon Metals, Simons, Eric N,, 1^7 Hart Publishing Co. 

Gundrilling. Trepanning and Deep Hole Machining, AI^ME, 1^7, ASTME. 

Fundamentals of Band Machining. Wilkie Brothers Foundation, 1^, Delmar Publishing Co. 

Fundamentals of Tool Design, American Society of Tool and Manufacturing Engineers, 1962, 
Prentice-HaU. 

Handbook of Fixture Design: A Practical Reference Booib of Workholding Principles and Designs for 
all Classes of Machining, Assembly, and Inspection, American Society of Tool and Manufacturing 
Engineers, 1962, McGraw-Hill. 

Hundred Years of Metallurgy. A, Dennis, William H., 1963, Aldine. 

Index for Welding Standards from 23 Nations, American Welding S<Krtety, 1969, AWS. 

Industrial Arts Metalwork. Feirer, John C, and Lindb^k, Joh , 1^, Charles E. Bennett Co. 

Industrial Arts and Science, Wocnlward, Robert C 1^2, CaUfomia State Department of Education. 

Introduction to Mechanics, Levinson, Irving J., 1^8, Prentitc - Hall. 

Introduction to Physical Metallurgy, Avner, S. H., 1964, McGraw. 

Introductry Welding Metallurgy, American Welding &>ciety, 1968, AWS. 

Machine Shop and Foundry Projects, Kauffman, H. J. 1959, McKnight. 

Machine Shop Mathematics, Axelrod, Aaron, 1951, McGraw. 
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Machine SAcip; Operations and Setups. Porter. H. W., Lascoe. O. D. and Nelran* C. A., American 
Technology Society. 1^7. 

Machine Tool Technology. McCarthy. W. J.. 1968. McKnight. 

Machine Shop Training Course, Jones. Franklin D., Industrial Press. 

Machinery's Handbook: A Reference &H^k for the Mechanical Engineer, Draftsman, Toolmaker and 
Machinist. Industrial Press. 1914-. 

Machinery's Mathematical Tables: A Selection of Most Commonly Used Tbles from Machinery's 
Handbook. 1969. Industrial Press. 

Machining Difficult Alloys: A Compendium on the Machining of High-Strength Steels and 
Heat 'Resistant Alloys. American Society for Metals. 1962. Reinhold. 

Machining Fundamentals: Fundamentals Basic to Industry, Walker, John R.« 1969. 
GcKxiheart-Willcox. 

Machinist-Machinist's Helper. Arco. 1%8. Arco. 

Machinist Library: Toolmakers Handy Book. Black, P. O., 1^7. lAudel) Bobbs. 

Mathematics and Industrial Arts Education. Wo<Hiward. Robert C. 1^0. California State 
Department of Education. 

Mechanics of Materials. Levinson. Irving J.. 1970. Prentice-Hall. 

Mechanics of Materials. Robinson, J. Lister. 1^9, Wiley. 

Mechanical Design Analysis. Spotts. MeHiyle P.. 1964. Prentice-Hall. 

Mechanical Technology —Design and Productton: A Suggested 2*year Ih^st High School Curriculum, 
v. S. Office of Education. Vocational and Technical Education Division. 1964. USOE. 

Mechanical Technology for Higher Engineering Technicians. Black. Peter. 1970. Pergamon. 

Mechanics of Machines: A Course for Students. 1967. Pergamon. 

Mechanisms. Linkages, and Mechanical Controls. Chironis. Nicholas. P.. 1965. McGraw-Hill 

Metal Progress Materials and Process Enginering Databook. A$M« 1970. ASM. 

Metallurgy. Johnson. C. G. and Weeks. W. R., 1965. Am. Tech. &>c. 

Metallurgy in the Service of Man. Dennis. WilHam H.. 1^1, Pitman. 

Metallurgy of the Ferrous Metals. Dennis. William H.. 1963. Pitman. 

Metalwork Technology and Practice. X>udwig. O. A. and Ludwig. E. A*. 1962, McKnight. 

Metals Handbook. ASM. 1927. ASM. 

Metals in the Modern World: A Study in Materials Development, Slade, Edward, 1967, Doubleday. 

Metallic Skills: Foundations of Metallurgy, Basford, Leslie and Kogan, Phillip. 1966, Sampson Law 
Marston and Co. 
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Mi taiuork (or bulustrial Arts Shops, Barich, Dewey and Smith. L. C. Amer. Tech. Soc. 

Mctattr(}rk Technohgy and Practice, Ludwig. Oswald and McCarthy. Wiilaiti. 1^9. McKnight and 
McKnight Publishing Co. 

Mctalworkinff. lioyd. T. G.. !9«4. (HMtdheart. 

Miracle AXfctals. Newcomb. Ellsworth and Kenny, Hugh. 1%2, Putman. 

Sfodern Joining Processes. AWS, 1^. AWS. 

Modern Metallography, Smatlman, R. E. and Askbee« K. H., 1966, Pergamon. 
Modern Metalworking. Walker. John R.. 1^5. Goodheart^WUIcos Co.. Inc. 
Modern Steels and Their Properties, Bethlehem Steel Co. 

Modern Welding, Althouse, A. D«, Tumquist, C. H« and Bowditch. W. A.« 1965, Good heart. 

Modern Wrtfught Iron Furniture, Ftrsbie, Ned, 1959, Bruce Publishing Co, 

New World of Copper, The. Tracy. E. B.. 1964. Dodd. 

New World of Aluminum, The, Tracy, E. B.. 1967. Dodd. 

Practical Metal Projects. Ruly. M. J., 1968, McKnight. 
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